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to free patients from anxiety and tension 


in menstruation - in menopause 


the successor to the tranquilizers. New Librium can be 


of invaluable aid to the physician faced by manifold organic mani- 
festations of anxiety and tension. Specifically, the compound has 
afforded “complete relief” in some cases of intractable dysmenorrhea 
which previously required narcotics or bed rest.’ It may prove’ bene- 
ficial in the management of frigidity and infertility;' in reducing 
tensions associated with pregnancy’ and fears of the menopause.” 
Chemically unrelated to MAO inhibitors, phenothiazines, mepro- 
bamate, or any other tranquilizer or antidepressant, Librium is dis- 
tinguished by unusual safety, specificity and promptness of action. 
Already evaluated by more than 2,000 physicians in over 20,000 
patients, Librium is the subject of 17 published reports. 


Packaging: Capsules, 10 mg, green and black; 5 mg, green and yellow— 
bottles of 50 and 500. 


References: 1. Reports on file, Department of Clinical Investigation, Roche Labora- 
tories. 2. H. A. Bowes, Dis. Nerv. System, 21:(Suppl.), 20, 1960. 
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enhanced obstetrical analgesia 


**... with the promethazine-meperidine combination 


... maternal analgesia and relaxation were vastly 


superior, and infant morbidity was decreased.”! 7 | 


shorter labor period 


“Labor in uncomplicated cases was definitely 
shortened.’ 


safer for mother and infant 


‘The medication does not alter the vital signs in the 
mother or affect the fetal heart rate.’”! 


analgesic, amnesic, antiemetic and antihistaminic actions 


meperidine-promethazine combined 


MEPERGAN 


Promethazine Hydrochloride and Meperidine Hydrochloride, Wyeth 


For further information on prescribing and adminis- 
tering MEPERGAN see descriptive literature, available 
on request. 

1. Carroll, J.J., and Moir, R.S.: J.A.M.A. 168:2218-24 (Dec. 


27) 1958. 2. Gordon, L.E., and Ruffin, C.L.: Am. J. Obst. & 
Gynec. 76:147-151 (July) 1958. 


A Century of 
Wyeth Laboratories Philadelphia 1, Pa. Service to Medicine 


in cardiac edema 


varying severity 


weight loss ranged 
from 4 to 46 lhs. on 


HYDROCHLOROTHIAZIDE 


increased potency—without corresponding increase in side effects 
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“The severity of the congestive 
heart failure ...was as follows: 
Class IV (9 patients), Class III 
(5 patients), and Class II (1 pa- 
tient).”. . “ Weight loss ranged 
from 4. to 45 pounds over a period 
of 3 to 17 days with an average 


of 2.4 pounds a day.” 


DOSAGE: One or two 50 mg. tablets of HypRODIURIL once or 
twice a day. 


SUPPLIED: 25 mg. and 50 mg. scored tablets HypRODIURIL 
(Hydrochlorothiazide) in bottles of 100 and 1,000. 


HYDRODIURIL is a trademark of Merck & Co., Inc. 


_ Additional information on HyDRODIURIL is available to the 
physician on request. 
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When she asks “Doctor, what will it 
be?” you can either flip a coin or point 
out that 51.25% births are male.’ But 
when she mentions morning sickness, 
your course is clear: BONADOXIN. 


For, in a series of 766 cases of morning 
sickness, seven investigators report ex- 
cellent to good results in 94%.’ More 
than 60 million of these tiny tablets 
have been taken. The formula: 25 mg. 
Meclizine HCl (for antinauseant ac- 


tion) and 50 mg. Pyridoxine HC] (for 


94 to 6 BONADOXIN stops morning sickness 


metabolic replacement). Just one tablet 
the night before is usually enough. 


BONADOXIN—DROPS and Tablets—are 
also effective in infant colic, motion 
sickness, labyrinthitis, Meniere’s syn- 
drome and for relieving the nausea and 
vomiting associated with anesthesia and 
radiation sickness. See PpR p. 795. 


1. Projection from Vital Statistics, U.S. Govern- 
ment Dept. HEW, Vol. 48, No. 14, 1958, p. 398. 

2. Modell, W.: Drugs of Choice 1958-1959, St. Louis, 
C. V. Mosby Company, 1958, p. 347. 


New York 17, New York 
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A NEW CLASS OF DRUG FOR THE RELIEF OF PAIN 


analexin 


phenyramidol HCI 


the first analgomylaxant fe a single chemical 
that is both a general non-narcotic analgesic 
and an effective muscle relaxant 
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IN DYSMENORRHEA 


analexin 


in one tablet two action: Analgesic 


es pain threshold 


Myolaxant 


Analexin 
relaxes muscle tension 


the first analgomylaxant 
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laxant 


where pain makes tension 
and tension makes pain 


analexin 


stops both effectively 


Wainer? reports a series of 200 gyinecologic cases treated with phenyramidol for various 
painful states. In fifty of these patients who had dysmenorrhea, excellent results were 
obtained in 40, good results in 5 and poor results in 5, Further examination in 4 cases 
not responding revealed presence of organic pathology. 


A second group of 50 cases with headache and associated premenstrual tension 
responded with good to excellent relief in 40, 


Wainer also reports the use of phenyramidol to replace codeine for postpartum pain 
and describes 100 cases wherein a combination of phenyramidol with aluminum aspirin 
successfully replaced aspirin and codeine therapy. 


In another series of dysmenorrhea cases, Bader® compiled data on 20 employees of 
a telephone company who required from Y2 to 2 days off from work every month regard- 
less of previous therapy employed. With Analexin, satisfactory results were achieved in 
15 and a fair response obtained in the remaining five. All were able to remain on the job. 


“Phenyramidol more than satisfies ideal criteria for an orally administered moder- 
ately potent analgesic agent.”” 


"Not only is satisfactory relief of painful states achieved in the majority of patients 
regardless of etiology and duration of pain, but there is also no evidence of cumulative 
toxicity. Furthermore in contrast to codeine and meperidine, the likelihood of untoward 
reactions occurring in ambulant patients is not high. This is a decided advantage since the 
control of pain in the ambulant patient with chronic pain is a major clinical problem.” 


“Phenyramidol (Analexin) with therapeutic doses is not only safe for chronic adminis- 
tration, but also to date we have noted no adverse effect upon the cardiovascular, 
gastrointestinal, liver, kidney or central nervous systems.’” 


REFERENCES: 1. Gray, A. P-, and Heitmeier, D. E.: J. Am. Chem. Soc. 81:4347, 1959 
81:4351, 1959. 3. O'Dell: T B.; Wilson, L. R Napoli, M. D.; White, H. D., and Mirsky J 
128:65, 1960. 4. O'Dell, T.B Wilson, L. R.; Napoli, M. D.; White, H. D., anc 

A. S.: The Use of Phenyrami Jo! in Obstetrics & Gynecol< 
6. Bader, C.: Clinical Report, 511:598 (in file of Medical Departmer 
and Mouratoff, G. J.:.Am. J. Med. Sc. 238:315, 1959 
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Available in boxes of 30 
and 100. Write for copies 
of recent clinical reports. 


For more successful pregnancies 
mn 
habitual aborters 


When added to your individualized anti-abortive regimen, 
NUGESTORAL may help you bring more habitual aborters 
to successful term. 


By supplying five therapeutic agents known to contribute 
to fetal salvage, NUGESTORAL creates an optimal maternal 
environment for the maintenance of pregnancy. 


Nugestoral supplies in each daily dose of three tablets: 


e Progestational action helps maintain fetus 
e Relieves uterine spasticity 


(equiv. 600 mg. hesperidin complex) 
e Prevent or correct abnormal capillary fragility 
e Protect and strengthen decidual vessels 
Menadione Sodium Bisulfite .0.............cccccccccccscessceceeeseeeeeenenes 6.0 mg. 
(U.S.P. Equivalency) 
e Prevents hypoprothrombinemia in mother and child 


dl, Alpha-Tocopherol Acetate (Vitamin E) ..................cc000 10.5 mg. 
e Extra nutritional insurance 


DOSAGE: Prophylactic — One NUGESTORAL tablet t.i.d. from diag- 
nosis through at least the second trimester. 


Symptomatic — Two tablets t.i.d. or q.i.d. until symptoms are con- 
trolled. Then one tablet t.i.d. 


Organo ORGANON INC., ORANGE, N. J. 


Nugestoral 
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more than just vitamins A and D 


ointment 


also provides 
unsaturated fatty acids as well as the vitamins A and D (of high grade 
Norwegian cod liver oil) —essential to skin health and integrity 


and ingredients that are emollient, lubricant, gently astringent, protective, 
and aid tissue repair (zinc oxide, talcum, petrolatum and lanolin) 


in a smooth creamy ointment so processed that one application of Desitin 
soothes, protects, and promotes healing for hours in... 


diaper rash 
wounds 
burns 


ulcers 
(decubitus, diabetic, varicose) 


intertrigo 
Comples Please write... DESITIN CHEMICAL COMPANY 


812 Branch Avenue, Providence 4, R. I. 


June, 1960 
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OF 


Dramatically better 
management of 
obstetrical procedures & 


; 


@® AMSCO “800" OBSTETRICAL TABLE 


»~ so completely fresh in its design approach as to be truly revolutionary in its 
convenience and control for operative as well as perineal route delivery. 


@ narrow, flowing lines 
@ permanent or portable power base 
(or new Anesthesia Distribution base) 
@ fingertip controls 
@ retractable foot section 
@ extendible 12” delivery shelf 
@ ratchet type legholder sockets 
e flexible head and foot sections 
e perineal opening for postpartum drainage 


® AMSCO C-22TS5S OBSTETRICAL LIGHT 


. .. 80 advanced in its suspension, positioning and optical system as to 
establish new standards for obstetrical illumination. 


ERIE*PENNSYLVANIA 
World’s largest designer and 


manufacturer of Sterilizers, Surgical e absorbs heat-producing infrared rays 

Tables, Lights and e transmits natural, color-corrected light of the highest surgical quality 

related hospital equipment ever attained 

© Write for these two NEW, e travels smoothly, noiselessly over 5-foot extruded aluminum track 
fully illustrated brochures: e adaptable to all ceilings 

AMSCO OpssrerricaL TABLES TC-224-R1 e dual control of light head . . . by circulating personnel 


AMSCO Hosprrau Ligetine LC-121-R1 or by obstetrician through patented sterilizable control handle 


~ — 
4 
4 
AMERICAN 
STERILIZER 
i, 


NEW BOOKS FOR 
OBSTETRICIANS AND 
GYNECOLOGISTS 


Published in May and June 


A SHORT HISTORY OF OBSTETRICS 
AND GYNECOLOGY by Theodore Cianfrani, 
Univ. of Pa. Graduate School of Med., Phila- 
delyhia. Derived from the author’s lectures 
which have long attracted students to the 
University of Pennsylvania. A short book— 
serious and factual, but not tiresome or dull. 
Each chapter offers quick access to facts. Even 
the parts played by anesthesia, bacteriology and 
infection, radiology, medical schools, hospitals, 
and teaching methods are given sufficient at- 
tention. Time unrolls from 3500 B.C. through 
the immense expansions of the 19th Century 
and on into 1960. 


CARCINOMA IN SITU OF THE UTERINE 
CERVIX: A Study of 235 Cases From the Free 
Hospital for Women by Gilbert H. Friedell, 
Arthur T. Hertig, and Paul A. Younge, all of 
Harvard Med. School, Boston. PURPOSE: To 
clearly delineate the pathological entity car- 
cinoma in situ from benign conditions on the 
one hand and invasive carcinoma on the other. 
Covers historic background, cases of carcinoma 
in situ progressing to invasive carcinoma, 
pathologic anatomy, clinical findings, and 
cytology. Copiously illustrated. 


BIRD-HEADED DWARFS by Helmut P. G. 
Seckel, Univ. of Chicago School of Med. The 
author is concerned here with a rare type of 
dwarf—the primordial or idiopathic dwarf. 
Complete documentation of a maximum num- 
ber of objective features of nanocephalic 
dwarfism. Analyzed data are discussed with 
regard to differential diagnosis, etiology, and 
pathogenesis. Includes as background for analy- 
ses a developmental canon of human propor- 
tions based on mean-normal dimensions of 
North American children from full-term birth 
to 17 years. 250 pp., 130 il., 53 tables, $10.00. 


ENGLISH FOR THE FOREIGN PHYSI- 
CIAN by José Murilo Martins, Univ. of Ceara, 
Brazil. “A remarkably accurate analysis of 
American medical life ... Dr. Martins has 
correctly sensed the methods, humor, idioms, 
and medicine of this country.”—From the 
Foreword by E. Grey Dimond. Offers solid 
help in breaking down the language barrier, in 
learning the terminology of the various medical 
departments of the American hospital. 136 pp., 
27 il., $5.75 


A TEXTBOOK OF GYNECOLOGY by 
Laman A. Gray, Univ. of Louisville School of 
Med. A modern summary of present-day gyne- 
cology—brief, clear, accenting current essential 
facts. Emphasis is on basic pathology that 
points to SYMPTOMS, DIAGNOSIS, TREAT- 
MENT. Operative technics are described. 
Malignancies. The striking effects of hormones 
on genital tissues. The effects of emotions. 
Personality factors in women. Includes 344 
new and original illustrations meticulously pre- 
pared for this publication only by Artist Jean 
Hellstrom. 484 pp. (8% x 11), 344 il. (26 in 
color), $15.50 


SEX CRIMES by John Drzazga, Police Dept. 
N. Y. C. (Retired). A unique and extensive study 
of the “modus operandi” of professional pur- 
veyors of vice. Mr. Drzazga covers sexual 
history and customs, techniques used by per- 
verts, types of sexual deviations or practices, 
and commercial vice. Based on exhaustive re- 
search, much of the material APPEARS IN 
PRINT HERE FOR THE FIRST TIME. A 
complete Glossary of terms serves as handy 
reference to the sometimes obscure lingo of the 
sexual deviate. 


Also be on the lookout for these 
important new books . . 


PREMATURITY: The Diagnosis, Care and 
Disorders of the Premature Infant by Beryl 
Corner 


Krafft-Ebing’s ABERRATIONS IN SEX- 
UAL LIFE edited by Alexander Hartwich 


CHARLES C THOMAS @& PUBLISHER 


301-327 East Lawrence Avenue 


Springfield . Illinois 


Am. J. Obst. & Gynec. 


’ 


June, 1960 


Why Clinical Judgment Often Dictates 


Altafur for Peroral, Systemic Therapy 


of Pyodermas 


Gratifying Therapeutic Response 
ALTAFUR was found “highly satisfactory in most 
of the primary and secondary bacterial derma- 
toses treated to date,” including “pyodermas.. . 
caused by antibiotic resistant strains of staphylo- 
cocci.””! In a nationwide survey” there were 94% 
satisfactory results (cured or improved) among 
159 patients treated with ALTAFUR for pyodermas. 


Virtually Uniform in vitro Susceptibility 

of Staphylococcus aureus 
99.5% of isolates (214 of 215) from patients 
with staphylococcal infections—including many 
antibiotic-resistant strains—proved sensitive in 
vitro to ALTAFUR in tests conducted across the 
nation.*® 99.7% of staphylococcal isolates (334 
of 335) at a large general hospital—including 
many antibiotic-resistant strains—proved sensitive 
in vitro to ALTAFUR.* 


Wide, Stable Antimicrobial Spectrum 


“Because of its relationship to previously devel- 
oped nitrofurans, it is anticipated that [ALTAFUR] 
will retain its original spectrum after longstanding 


Tablets of 250 mg. (adult) 


and 50 mg. (pediatric) 


bottles of 20 and 100 


clinical usage.”> Development of significant bac- 
terial resistance to ALTAFUR has not been encoun- 
tered to date.® 


Minimal Side Effects 
Side effects are easily avoided or minimized by 
these simple precautions: 1) alcohol should not be 
ingested in any form, medicinal or beverage, dur- 
ing ALTAFUR therapy and for one week thereafter 
2) each dose should be taken with or just after 
meals, and with food or milk at bedtime (to reduce 
the likelihood of occasional nausea and emesis). 


1. Weiner, A. L.: Paper presented at the Conference on 
Recent Advances in the Treatment of Chronic Derma- 
toses, University of Cincinnati (Ohio), Nov. 5, 1959. 
2. Compiled by the Medical Department, Eaton Labora- 
tories, from case histories received. 3. Christenson, P. J., 
and Tracy, C. H.: Current Therapeutic Research 2:22, 
1960. 4. Glas, W. W., and Britt, E. M.: Proceedings of the 
Detroit Symposium on Antibacterial Therapy, Michigan 
and Wayne County Academies of General Practice, 
Detroit, Sept. 12, 1959, p. 14. 5. Leming, B. H., Jr.: Ibid., 
p. 22. 6. Investigators’ reports to the Medical Depart- 
ment, Eaton Laboratories. 


NITROFURANS ...a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 


IN DYSMENORRHEA, 
“tranquilaxant” 
treatment with 


Trancopat 


keeps most patients 
on the go... 


Since “... dysmenorrhea is a symptom complex which 
has no one particular origin . . .”! tranquilaxant therapy, 
directed at two factors, has been particularly successful 
in alleviating menstrual pain and discomfort. The tran- 
quilaxant, Trancopal “...combines the properties of 
tranquilization and skeletal muscle relaxation, with no 
concomitant change in normal consciousness.” 


_“ to continue their normal activities...”° 


Good to excellent results with Trancopal were obtained 
by Lichtman? in 139 of 173 patients with dysmenorrhea 
and premenstrual tension.* They “. . . had not only their 
symptoms controlled with chlormethazanone [Trancopal] 
but, even more important, the patients were in many 
instances able to continue their normal activities where 
previously they had been considerably restricted in their 
activities.”3 

Stough® studied 75 patients during 125 menstrual pe- 
riods and found that complete or moderate relief with 
a was obtained during 86.4 per cent of the 
periods. 


TRANCOPAL (BRAND OF CHLORMEZANONE) ANDO CAPLETS, TRADEMARKS REG. U.S. PAT. OFF. 
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Shanaphy? reported satisfactory results with tranquilax- 
ant treatment with Trancopal in 41 of 50 patients with 
dysmenorrhea; 20 of these patients had been refractory 
to other methods of treatment. 

“Side effects were noticeably absent . . .”5 


Dosage: 100 or 200 mg. orally three or four times daily. 


How Supplied: Trancopal Caplets® 
100 mg. (peach colored, scored), bottles of 100. 
200 mg. (green colored, scored), bottles of 100. 


References: 1. Woodbury, R. A., in Drill, V. A.: Pharmacology 
in Medicine, ed. 2, New York, McGraw-Hill Book Company, 
Inc., 1958, p. 1003. 2. Shanaphy, J. F.: Current Therap. Res. 
1:59, Oct., 1959. 3. Lichtman, A. L.: Kentucky Acad. Gen. Pract. J. 
4:28, Oct., 1958. 4. Lichtman, A. L.: Scientific Exhibit, Inter- 
national College of Surgeons, Miami Beach, Fla., Jan. 4-7, 1959. 
5. Stough, A. R.: J. Oklahoma M. A. 52:575, Sept., 1959. 


uithnop LABORATORIES * New York 18, New York 
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THE EFFECTIVE 
BUT GENTLE 
LAXATIVE 
FOR HER 


agoral 


‘ 
AG-OB02 


90% of anxious, agitated 
and apathetic office patients 
calmed without drowsiness 
and with normal drive restored... 


on one or two 0.25 mg. tablets b.i.d.: 


This is the pattern of performance for 


PERMITIL 


Fluphenazine dihydrochloride 


3 

| 


In Anxiety and Anxiety-induced Depression 


“In contrast to other phenothiazines, it [PERMITIL] mitigates 
apathy, indifference, inertia and anxiety-induced fatigue. 
Thus, instead of impeding effective performance of daily tasks, 
it increases efficiency by facilitating psychic relaxation. Con- 
sequently, acceptance of this drug, especially by office patients, 
has been excellent.” ! 


@ In1164patients with anxiety and anxiety-induced fatigue 
or depression, PERMITIL, administered in small daily doses of 
0.5 mg. to 1 mg., produced significant improvement in 90%.2 


@ PERMITIL is virtually free from side effects at recom- 
mended dosage levels. 

mw Patients become calm without being drowsy and normal 
drive is restored. 


@ Onset of action is rapid; effect is prolonged. 


@ PERMITIL does not potentiate barbiturates or non-barbitu- 
rate sedatives and can be used with impunity with such agents. 


How to prescribe PermitiL: The lowest dose of Permitit that will pro- 
duce the desired clinical effect should be used. The recommended dose 
for most adults is one 0.25 mg. tablet twice a day (taken morning and 
afternoon). Increase to two 0.25 mg. tablets twice a day if required. Total 
daily dosage in excess of 1 mg. should be employed only in patients with 
relatively severe symptoms which are uncontrolled at lower dosage. In 
such patients, the total daily dose may be increased to a maximum of 
2 mg., given in divided amounts. Complete information concerning the 
use of PERMITIL is available on request. 


SUPPLIED: Tablets, 0.25 mg., bottles of 50 and 500. 


REFERENCES: 1. Ayd, F. J., Jr.: Current Therapeutic Research 1:41 (Oct.) 1959. 
2. Recent compilation of case reports received by the Medical Department, 
White Laboratories, Inc. 


PERMITIL 


WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY 
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the pleasure 
of a little 
real salt 


(little pleasures can become big ones in 
edema and hypertension) 


An egg without salt? A small privation, perhaps — 
but typical of the many “‘small privations” the 
edema or heart patient can face every day. 

This is where a good diuretic like Oretic can 
help out. Potent enough to treat the more 
serious aspects of edema, and valuable in manage- 
ment of mild to moderate hypertension, Oretic 
produces a marked elimination of water and 
sodium. 

And the saluretic effect is what may also let 
you liberalize meal-planning by loosening up a 
little on sodium restrictions. 

Not in every patient, of course. But in enough 
cases to make it worth trying. Ifa rigid low-sodium 
diet isn’t absolutely necessary, one thing is sure: 
your patient will thank you for putting the small 
but real pleasure of real salt back in his regime. 


ORE TIC 


(Hydrochlorothiazide, Abbott) 


a potent means when the end is 
saluresis. Tablets, 25- and 50-mg. 
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Each tablet contains: 

Provera (medroxyprogesterone acetate) 2.5 mg. 

Cardrase (ethoxzolamide) 4 

Levanil (ectylurea) A 
DOSAGE: 1 tablet 1 or 2 times daily, 5-10 days 

before the period. 

THE UPJOHN COMPANY / KALAMAZOO, MICHIGAN 


GETS AT THE CAUS 


to restore hormonal balance... 


corrective therapy Because Cytran contains the 
new progestin, Provera,' you can now reach the cause 
of premenstrual tension—hormonal imbalance. Estrogen- 
progesterone ratio is adjusted to more normal premen- 
strual balance. Thus even abdominal discomfort, shaki- 
ness, fatigue—symptoms incompletely controlled by 
mere symptomatic treatments—are effectively relieved. 7 


to comfort the patient... 


symptomatic therapy An effective diuretic | 
(Cardraset) and a mild tranquilizer (Levanilt) afford 

symptomatic relief while Provera works to effect a res- 7 
toration of hormonal balance. They also supplement the © 
activity of Provera in those rare cases where restoration — 
of hormone balance does not completely eliminate edema © 
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in female urethritis referred pain 
complicates diagnosis 


Pain in the groin, suprapubic re- 
gion, thighs and lower back is often 
caused by urethritis but, as a result 
of negative urinary findings, is at- 
tributed to other organs. Direct 
examination of the urethra helps 
localize the origin of referred pain, 
evidence of urethral inflammation. 
calling for local therapy. 


Younger women with bacterial 
urethritis respond to the antibacte- 
rial, anesthetic and dilating effects 
of FURACIN Inserts (formerly FUR- 
ACIN Urethral Suppositories) con- 
taining nitrofurazone 0.2% and the 
local anesthetic diperodon-HC!] 2% 
in a water-dispersible base. Each 
suppository hermetically sealed in 
silver foil, box of 12. 


Older women respond to the es- 
trogenic, antibacterial, anesthetic 
and dilating effects of FURESTROL 
Suppositories containing, in addi- 
tion to nitrofurazone and diperodon 
diethylstilbestrol0.0077% (0.1 
mg.) which corrects postmeno- 
pausal urethritis at the cellular lev- 
el. Each suppository hermetically 
sealed in orchid foil, box of 12. 


FURACIN’ INSERTS and 


brand of nitrofurazone 


FURESTROL* SUPPOSITORIES 
alleviate pain—simplify treatment 


EATON LABORATORIES, NORWICH, NEW YORK 
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PERSONAL PRODUCTS CORPORATION 
Box 600C Milltown, New Jersey A service to the medical profession. by the makers of 


Please send me: Modess Tampons 
“Essence of Womanhood” copies 


A free box of Modess Tampons [] Super (] Regular [7] Junior 


Dr 

PERSONAL PRODUCTS CORPORATION 
Milltown, New Jersey 
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she can choose her own gown... 


akers of 


but she needs your help to plan her family 


Delfen  Preceptin 


VAGINAL CREAM VAGINAL GEL 


THE MODERN CHEMICAL SPERMICIDE THE SPERMICIDAL GEL WITH BUILT-IN BARRIER 


PRESCRIBED WITH CONFIDENCE FOR SIMPLE, EFFECTIVE CONTRACEPTION 


for better contro! 
of your pre@nant 
atients wereht 


METRECH 


DIETARY FOR WET GH 


' 
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measured calories to help keep your patients at 


oplimal weight lecvels...without appetite depressants 


sound nutrition with limited calories during pregnancy 


Metrecal may be used as the cornerstone around which to build a pregnancy 
diet when you wish to keep your patient’s weight fiom rising too rapidly and to 
effect weight loss when necessary. A half-pound of Metrecal mixed with a quart 
of water supplies 900 calories in pleasant-tasting beverage form. This quantity 
provides 70 Gm. of protein, plus all essential vitamins and minerals. It is rich 
in calcium (2.0 Gm.) and iron (15 mg.). This daily ration may be divided into 
four‘elasses— one for each meal—and one at bedtime. 


highly flexthle 


When substantial weight loss is indicated in pregnancy, Metrecal alone can 
provide the 900-calorie diet. Metrecal can also be used for one or two meals a 
day. as the total diet two or three days a week, or it may be used at meals with 
other foods. In the postpartum period, Metrecal provides an excellent method 
for losing weight or preventing additional weight gain. 


gratifying patient cooperation 


The high satiety, simplicity of use and palatability of Metreeal ie vide patients 
with a strong motivation to cooperate in weight-control programs.'? Metrecal 
can provide a more dependable and nutrifionally sound diet than the complex 
dietary schedules frequently used. 


no appetite depressants required 


Metrecal relies on sound nutritional principles for weight control rather thn 


appetite depressants or digt “aids.” Its pleasant taste and high satiety will help 
control the patient’s appetite. 


easy to use—easy to prepare— variety of flavors 


_All your patients do is mix Metrecal and water to a creamy, palatable smooth- 


ness with a blender, eggbeater or fork. refrigerate and serve. For variety in 
the diet. Metreeal is available in plain, chocolate and butterscotch flavors. 


Metrecal Weight-Control Guide is available from your Mead Johnson Repre- 


So native or by writing to us, Evansville 21. Indiana. 


References: (1) Antes; R. J.: Southwestern Med., 40:695-697 (Nov.) 1959. (2) Tullis. 1. to 
be published. E 
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new non-staining 


SPOROSTACIN 


chemically different, non-staining, “shaped charge” monilicide 
soothing, odorless, white 


Exceptional fungicidal activity—The unique “shaped charge” molecular 
structure of the active agent in SPOROSTACIN Cream facilitates penetra- 
tion of the fatty barrier of the fungous cell membrane for exceptional 
fungicidal activity. 

Outstanding clinical results “The use of this new compound, chlordantoin, 
in the treatment of vaginal candidiasis [moniliasis] offers the advantages 
of simplicity, patient acceptance, and rapid relief of symptoms, together 
with a high percentage of culture-free cures.” 


O 
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* apan, B.: Am. J. Obst. & Gynec. 78:1320, 1959. 
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orally effective progestational therapy 


(norethindrone, Parke-Davis) 


NORLUTIN 


in conditions involving deficiency of progesterone... 


primary and secondary amenorrhea e menstrual irregularity « func- 
tional uterine bleeding « endocrine infertility « habitual abortion 


¢ threatened abortion « premenstrual tension e dysmenorrhea 
PACKAGING: 5-mg. scored tablets, bottles of 30. 


12660 


PARKE, DAVIS & COMPANY «¢ DETROIT 32, MICHIGAN | PARKE-DAVIS 
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when surgery or childbirth stops intestinal peristals 
, M 


stal: 


Chloride 


(Bethanechol Chloride) 


helps restore normal gastrointestinal function 
—without uncomfortable enemas or intubation 


Because it stimulates peristalsis, URECHOLINE helps 
restore normal gastrointestinal function. Given prophy- 
lactically soon after surgery or childbirth, or therapeu- 
tically when abdominal distention occurs, URECHOLINE 
facilitates expulsion of gas and promotes evacuation. 
Supplied: 5 mg. and 10 mg. tablets, bottles of 100. 1-ce. 
ampuls containing 5 mg. 


For additional information, write Professional Services, Merc! Sharp & Dohme, West Point, Pa 


“Qo MERCK SHARP & DOHME. pIVISION OF MERCK & CO., INc., PHILADELPHIA 1, PA 
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multiparas need more... 


NATALINS COMPREHENSIVE! 


Vitamins and minerals 


tablet 
give them more...more iron, more calcium and more vitamin C 
Natalins Comprehensive tablets are formulated as well. Supplying generous amounts of iron 
to meet the special vitamin-mineral needs (40 mg.), calcium (250 mg.), and ascorbic 
of the multipara, whose nutritional stores may acid (100 mg.), each Natalins Comprehensive 
have been depleted by successive pregnancies. tablet also provides significant quantities 


of nine other important vitamins and minerals. 
Obviously, they are ample for the primigravida Recommended dosage is only one tablet daily. 


\ Mead Johnson 


Symbol of service in medicine cent 
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advancing with surgery 


ETHICON 
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ELECTRON BEAM STERILIZED 


stronger, more pliable | 
SURGICAL GUT 


ETHICON 
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HIS T-A-CORT- 


CREME 


Stops itching instantly and completely. 


Corrects thic kenine of skin eliminates scaling. 


Restores skin to normal sottness and phability. 
‘Tends to negate necessity tor surgery 


in Kraurosis and. Leukoplakia Vulvae. 


Supply: With | 
With nvdrocs 


Sig: Appiy twice 
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With Cervilaxin, the 1st stage remaining after 
3.5 em. cervical dilatation was found to be 48% 
to 51% shorter than with oxytocin alone...’ 


“A number of our colleagues have insisted that (oxytocin) drip 
alone is adequate to produce these results. Our expertence has con- 
vinced them that with the combined use of (oxytocin) and Cervilaxin, 
the remainder of the first stage, beyond an average of about 3.5 cm. 
dilatation is 43% to 51% less than with (oxytocin) alone.’”! 


CERVILAXIN® the highly purified, standardized preparation of relaxin—‘“‘third hormone 
of pregnancy’’*—is indeed ‘‘a worthwhile adjunct to the medical induction of labor .. .’” 


Given by intravenous drip, alone or with oxytocin, early in spontaneous or induced labor 
at term, CERVILAXIN acts phystologically and safely. It (1) softens the cervix, (2) eases 
delivery, by softening cervical and perineal tissues, and (3) avoids birth injuries, by 
diminishing cervical and perineal resistance to the expulsive forces of labor. In fact it 
makes the use of oxytocin safer as well as more efficient. 


CERVILAXIN is supplied in 2-ml. vials containing 20 mg./ml., with detailed instructions 
for administration by intravenous drip. 


References: 1. Rothman, E., Bentley, W.G., and Fleyd, W.S.: Am. J. Obst. & Gynec. 78:38, 1959. 2. Stone, 
MLL., Sedlis, A., and Zuckerman, M.: ibid. 76:544, 1958. 3. Sands, R.X.: Canad. M.A.J. 78:935, 1958. 


Original 


Products of i THE NATIONAL DRUG COMPANY 
Research Philadelphia 44, Pa. ce-930/s9 
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“a much smoother post- 
natal and postsurgical 
course...In 91 per cent of 
all patients, bowel func- 
tion was manifest four to 
4§ hours after the initial 


dose of d-pantothenyl al- 

cohol (COZYME)’™ Due to 

the increased metabolic rate the 

maternal body requires addi- 

tional B vitamins to which pan- 

tothenic acid belongs. COZYME 

supplies the active molecular 

Hours between first component of coenzyme eu 

Gud pantothenic acid—which is 
bowel activity essential in the formation of 

“Uncomplicated OB delivery 22 4 to 12 acetylcholine, the chemical 
— mediator of nerve impulse trans- 


12 to 18 


20 mission that governs intestinal 


Ectopic pregnancy 18 to 24 motility. 


Low transverse 
Caesarean section 32 to 48 


Appendectomies in the postpartum patient 


during pregnancy 32 to 48 ™ 
Panhysterectomy 48 to 55 
(Chart adapted from Wager, H. P., et a/.*) 
Supplied : COZYME in 10 ml. multiple dose vials containing 250 mg. 
per ml. of d-pantothenyl alcohol with 0.45% Phenol as preservative. 


COZYME 2 ml. single dose vial containing 250 mg. per ml. of d-panto- (d-pantotheny! alcohol, Travenol) 
thenyl alcohol. 25 vials per carton. 


*Wagér, H. P., and Melosh, W. D.: West. J. Surg., 67:280.282 (Sept.-Oct.) 1959. é if ectivel yy preven ts and 
TRAVENOL LABORATORIES, INC. Morton Grove, Ill. corrects abdominal distention 
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announcing a new product... 
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MAXIMAL ABSORPTION Acid stable, ex- 
tremely soluble. MAXIPEN is rapidly ab- 
sorbed from the gastrointestinal tract. 


MAXIMAL BLOOD LEVELS Substantially 
higher than potassium penicillin V 
(higher levels than with intramuscular 
procaine penicillin G). You get injection 
levels with a tablet. 


COMPARATIVE ORAL SERUM LEVELS* 
Fasting and Non-Fasting States / 250 Mg. Dose 


— Maxipen, Fast 

Maxipen, Non-Fast 

penicillin V potassium, Fast 
penicillin V potassium. Non-Fast 


AVERAGE SERUM LEVELS Mcg./MI. 


° 1 2 3 4 5 6 
HOURS 


*Based on 3294 individual serum antibiotic determinations. 
Complete details on request. 


MAXIMAL FLEXIBILITY May be admin- 
istered without regard to meals. How- 
ever, highest absorption is achieved 
when taken just before or between 
meals. 


MAXIMAL ORAL INDICATIONS Indicated 
in infections caused by streptococci, 
pneumococci, susceptible staphylococci, 
and gonococci, including: 


pneumococcal impetigo 
pneumonia susceptible 
gonorrhea staphylococcal 
tonsillitis abscesses (with 
laryngitis indicated surgery) 
otitis media cellulitis 
streptococcal lymphangitis 
pharyngitis pyoderma 


Also prophylactically in secondary in- 
fections following tonsillectomy, dental 
extractions, other surgical procedures. 


Dosage: For moderately severe conditions, 
125 to 250 mg. three times daily. For more 
severe conditions, 500 mg. as often as every 
four hours around the clock. 


Note: To date, MAXIPEN has not shown less 
allergic reactions than older oral penicil- 
lins. Usual precautions regarding adminis- 
tration should be observed. 

Supplied: MAXIPEN TABLETS, scored, 125 mg. 
(200,000 units) bottles of 36; 250 mg. 
(400,000 units) bottles of 24 and 100. 
MAXIPEN FOR ORAL SOLUTION; reconstituted 
each 5 cc. contains 125 mg., in 60 cc. bottles. 


Triumph of Man Over Molecule 
Designed by Pfizer for Maximal Benefit 


New York 17, N.Y. 

J. B. Roerig and Company 

Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being™ 
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while they are planning 
their family = Ortho-Gynok. 


VAGINAL JELLY 


they need your help 
more than ever 


the most widely prescribed contraceptive 


WHENEVER A DIAPHRAGM IS INDICATED 
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Cystitis 
_ Responds 
Rapidly 
to Soothing, 
Antiseptic 


Effective as individual therapy or as adjunctive medication in your regimen 


SIMPLE, ACUTE or CHRONIC infections of the PAIN RELIEF IS PROMPT SINCE URISED: 


urinary tract are safely treated with URISED*. 
In 50 geriatric cases (average’age 751% years) 
Strauss reports! excellent to good results in 
72%. No drug reactions occurred during pro- 
longed therapy even though the majority of 
cases suffered from some form of chronic car- 
diac, vascular or neurologic disease. 


New, additional evaluations confirm?:? these 
findings. 


Each Urised tablet contains: atropine sulfate 1/2000 gr.; hyoscyamine 1/2000 gr.; 
gelsemium, methenamine, methylene blue, benzoic acid, salol. 


Rx URISED: Two Tablets, q.i.d. 
REFS.: 1. Strauss, B., Clinical Med., 4:307-310, 1957; 2. Marshall, W., Clin. Med., Mar., 1960; 3. Haas, J., Pers. Com. 


e relaxes smooth muscle spasm, overcoming uri- 
nary retention, e attacks infection with bacterio- 
static-spasmolytic actions, e effects results in 
either acid or alkaline media. 


PHYSICIANS AND PATIENTS ARE INCREAS- 
INGLY GRATIFIED BECAUSE URISED: 


e is safe, causes no undesirable reactions, e pre- 
vents development of “resistant strains," e has no 
contraindications, e |S ECONOMICAL. 


| Will Be Paid 
by 
Addressee 
4 *For generous free 
treatment table sup- 
pliesofUrised start- 


ersamples, just mail 
the card with your 


name and address 


on the reverse side. FIRST CLASS PERMIT NO. 9170, CHICAGO, 


CHICAGO PHARMACAL COMPANY 
5547 N. Ravenswood Ave. : 


Uptown Station CHIC AG 


WAS 
= | 
‘ $ 
= 
No 
United State 
| BUSINESS REPLY CARD | 
iLL. =¥ 
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Pleased Menopausal Patients are 


Estrogenic deficiencies and emotional 
disturbances are successfully managed 
with flexible, potent Estrosed. 


e Vasomotor instabilities respond to ethinyl estradiol, 
one of the most potent estrogens known.”’" 


e Nervousness and insomnia are quieted with reserpine, 
‘‘. . . useful chiefly for its psychotherapeutic sedative action 
in the symptomatic management of patients with anxiety 
or tension psychoneurosis .. 


Your results with Estrosed therapy will also be gratifying. 
Estrosed contains 0.01 mg. ethinyl estradiol and 0.1 mg. 
reserpine. 


Low Dosage —Economical Therapy 


Suggested dosage: one or two tablets once or twice daily for 
one week or until symptoms are controlled. For mainte- 
nance, one or two tablets daily or every other day. 


1. N.N.R., 1959, 515 2. Ibid, 376 


Chicago Pharmacal Co. OG-JRL F a6 generous § a 
5547 N. Ravenswood Ave. plies of Estro * 
Chicago 40, Ill. and Urised for 4 
as ‘‘starter tredk 
Re: Please forward generous supplies of Urised [) Estrosed 1 ments fill out a 
return this curd. — 


Dr. 
Address 
CHICAGO 
PHARMACA 
City_ COMPANY 


Routine with Therap} 


Geigy 


longest in action... 
smoothest in effect Fi 


in hypertension 
and edema 


June, 1960 


greater loss of sodium 
lesser loss of potassium 


A new antihypertensive-saluretic, 
Hygroton, now enables still more effective 
control of hypertension and edema. 


more evenly sustained therapeutic response 
Because it is more prolonged in action 

than any other diuretic,’ Hygroton affords 

a smoother, more evenly sustained 

response. 


more nearly pure natriuretic effect 
Hygroton produces only minimal 
potassium loss . . . affords a better sodium- 
potassium ratio than other saluretics.* 


more liberal diet for the patient 
As a rule, with Hygroton, restriction of 
dietary salt is unnecessary. 


more convenience and economy 

For maintenance therapy three doses per 
week suffice to manage the vast majority 
of cases.” 


in arterial hypertension 
Sustained control without side reactions. 


in edematous states 
Copious diuresis without electrolyte 
imbalance. 


Hygroton®, brand of chlorthalidone: White, 
single-scored tablets of 100 mg. in bottles of 100. 


References: 

C1) Stenger, E. G., et al.: Schweiz. med. Wchnschr. 
89:1126, 1959. (2) Fuchs, M., Res: et al.: Current 
Therap. Research 2:11, January, 1960. (3) 

Ford, R. V.: Manuscript submitted for publication. 


Gainy Geigy, Ardsley, New York HY 234-60 
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3 brand of mectizine Ml hydrochloride * 
for morning sickness Onine 


DOSAGE: 

One or two tablets 

give 24 hour protection. 
Administer at bedtime to 
prevent "next morning” 
sickness. 


* Trademark 
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basic 
by every 
standard 


‘tAlso, there are fewer therapeutic failures when patients 
are treated with ...[BONINE] than with the other drugs.” 
: 't.,.[BONINE] is highly effective in relieving the nausea 
effe ctiveness "i and vomiting of pregnancy, providing also the advantage of 
prolonged action. Thus, patients need not anticipate med- 
ication in the early morning hours when nausea is at its 
worst.’’? 


't.,. [BONINE] is a drug which is safe and nontoxic to both 
safety the mother and fetus and which is attended by a minimum 
of undesirable side effects.’’? 


"The incidence of side effects is very low and this agent 
. exhibits less sedation and somnolence within therapeutic 
toleration ranges than any of the effective antiemetic agents.” 


"Side effects were conspicuous by their rarity.” 


‘The most striking advantage of.../BONINE] was that the 
administration of an effective dose only once daily, at bed- 
. time, gave 24 hour protection, thus obviating the incon- 
convenience venience and distress of repeating doses during the day.’* 
oka [BONINE] is especially effective and has the advan- 
tages of a long duration of action (up to 24 hours) anda 

minimum of untoward side reactions.”’' 


A single low-dosage drug providing therapeutic benefit at 

economy reasonable cost...contains no unnecessary added ingre- 
dients that increase cost...requires no extended-action 
tablet structure for prolonged effect. 


° The value of BONINE as an antinauseant has been well 
€X perience documented and is supported by six years of successful 
Clinical use.'-"* 


only rarely does one drug meet so 
well the needs of one condition 


REFERENCES: 1. Moyer, J. H.: M. Clin. North America, Mar., 1957, p. 405. 2. Lebherz, T. B. 
and Harris, J. H.: Obst. & Gynec. 6:606, 1955. 3. Mulherin, C. McL., and Bryans, C.1., Jr.: 
J. M.A. Georgia 45:46, 1956. 4. Bass, R. F.: Mississippi Doctor 32:176, 1954. 5. Seidner, H. M.: 
Illinois M. J. 109:20, 1956. 6. Charlies, C. M.: Geriatrics 11:110, 1956. 7. Weil, L. L.: J. Florida 
Acad. Gen. Practice 4:9, No. 3, 1954. 8. Kinney, J. J.: J. M. Soc. New Jersey 53:128, 1956. 
9. Semmens, J. P.: Obst. & Gynec. 9:586, 1957. 10. Conner, P. K., Jr., and Moyer, J. H.: GP 
14:124, No. 5, 1956. 11. Daeschner, C. W., et al.: South. M. J. 49:1465, 1956. 12. Report of study 
by Army, Navy, Air Force Motion Sickness Team: J.A.M.A. 160:755, 1956. 13. Kean, B. H.: 
GP 20:112, No. 6, 1959. 14. Seppanen, A.: Geriatrics 14:457, 1959. 15. Hardman, E. F.: North 
Carolina M. J. 20:298, 1959. 16. Master, A. M.: New York J. Med. 58:2712, 1958. 


SUPPLIED 

BONINE Tablets, scored, 25 mg. 

BONINE Chewing Tablets, mint-flavored, 26 mg. 

BONINE Elixir, cherry-flavored, equiv. 12.5 mg./5 cc. 

Professional information Available on Request .. 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, N. Y. Science for the world’s well-being™ 
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Preludin 


brand of phenmetrazine 
hydrochloride 


Through the potent appetite- 
suppressant action of Preludin, 
the success of anti-obesity 
treatment becomes more 
assured—adherence to diet 
becomes easier—discomfort 
from side reactions is unlikely. 


In Simple Obesity 

Preludin produces 2 to 5 times 
the weight loss achievable by 
dietary instruction alone.':? 


In Pregnancy 

Weight gain is kept within 
bounds, without danger to 
either mother or fetus.* 


In Diabetes 

Insulin requirements are not 
increased; they may even 
decrease as weight is lost.‘ 


In Hypertension 

Preludin is well tolerated and 
blood pressure may even fall 

. as weight is reduced. 


Preludin® Endurets™™- 

(brand of phenmetrazine 
hydrochloride), prolonged- 
action tablets of 75 mg. for 
once daily administration; and 
scored, square, pink tablets 

of 25 mg. for b.i.d. or t.i.d. 
administration. 


Under license from 

C. H. Boehringer Sohn, 
Ingelheim 

References: 

(1) Barnes, R. H.: J.A.M.A. 
166:898, 1958. (2) Ressler, C.: 
J.A.M.A. 165:135, 1957. 

(3) Birnberg, C. H., and Abitbol, 
M. M.: Obst. & Gynec. 11:463, 
1958. (4) Robillard, R.: Canad. 
M.A.J. 76:938, 1957. 
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reduces the problems. 
of reducing 
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or topical infections, 
choose a ‘B. W. & Co.” ‘SPORIN'’. 


@ Combines the anti- 
inflammatory effect 
of hydrocortisone with 
the comprehensive 


brand OINTMENT bactericidal action 
of the antibiotics. 


Each gram contains: Neomypelst . 5 mg. 
‘Aerosporin”™® brand Polymyxin B Sulfate 5,000 Units Hydrocortisone ..--(1%) 10 mg. 
Zine Bacitracin i in a special petrolatum base. 


Provides comprehensive 5 ® 
bactericidal action 
all bacteria likely 


to be found topically, _ brand ANTIBIOTIC OINTMENT 


Each gram contains: 
‘Aerosporin’® brand Polymyxin B Sulfate 5,000 Units Zinc Bacitracin ...............-- 400 Units 
Neomycin Sulfate 5 mg. in a special petrolatum base. 


® Offers combined anti- 
biotic action for treating 
LYSPO R | N conditions due to suscep- 
tible organisms amenable 


brand ANTIBIOTIC OINTMENT to local medication, 


Each gram contains: 
‘Aerosporin’™® brand Zinc Bacitracin 00 Units 


Polymyxin B Sulfate ........... 10,000 Units in a special petrolatum base. 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N. Y. 
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Delrve ry 
Room isa symbol of 


Consistent 
Quality 


With the assistance and 
cooperation of the Profession, 
Davol technicians design, test, 
and manufacture surgical 
appliances made of the 

most serviceable materials. 
Among the many plastic 

and rubber items available 
for Delivery Room use: 


DISPOSABLE SURGICAL TUBES AND CATHETERS — 
Advantages: low priced, sterilizable, odor- 
free, taste-free, strong, pliable, glass-smooth 
and transparent. Packaged in plastic. 


BIZZARRI-GIUFFRIDA ENDOSOPHAGEAL TUBE — 
Advantages: Prevents aspiration of possible 
gastric contents when emergency administra- 
tion of inhalation anesthesia is necessary but 
may be complicated by recently ingested food. 


INFANT NASAL/THROAT EVACUATOR — 
Advantages: Hygienic, efficient for extracting 
mucous from new-born infant’s mouth and 
nose. Red rubber. Sterilizable. 


OPERATING CUSHION — Advantages: easily 
washable, glass-smooth, resists staining and 
bleeding. Available in Kelly or reversible 
style, made of reinforced conductive rubber. 


Available at your hospital supply dealer 


avon) RUBBER COMPANY 


Am. J. Obst. & Gynec. 
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Remarkably effective in the 


widest range of clinical applications 


FOR PAIN 


NUMORPHAN 


SUBCUT,, LM., AND RECTAL 


In a series! of more than 500 consecutive deliveries: 
“There have been no untoward side effects noted 
in the mothers, and the incidence of respiratory 
depression in the infants has been almost negligible, 
comparing most favorably with other agents.” 


“There can be little doubt of the efficacy of 
Numorphan for the control of pain ...”2 


1. Sattenspiel, E.: Personal communication. 2. Samuels, M. L.; 
Stehlin, J. S.; Dale, S. C., and Howe, C. D.: South. M. J. 52:207, 1959. 


clinically tested for 5 years/evalu- 
ated in 120 U.S. hospitals/over a 
ANEWERAIN Quarter of a million doses given/ 
HINRELIEF: more than 25,000 patients treated 


For Literature on Numorphan, Write 
ENDO LABORATORIES Endo 
Richmond Hill 18, New York 


*U. S. PAT. 2,806,033 


DURING LABOR 


— 
: 
4 


CAMP PRENATAL SUPPORTS 
scientifically designed for effective supports during pregnancy 


Camp prenatal abdominal supports aid the ports of relief of tension on abdominal 
pregnant patient in three ways: muscles and fascia, decrease in appearance 


. +4 of striae gravidarum, symptomatic relief 

from distress and discomfort of pregnancy 

P . . and facilitation of return of venous blood 

taining the developing uterus. from the extremities. In replacing the 

. patient’s center of gravity over the sup- 

decreasing liability of strain on the porting joints, the Camp prenatal garment 

sacro-iliac joint. generally relieves strain on muscles on the 
By supporting the spinal column, back and feet. 

thus lessening weariness and back- 

ache. 


By supporting the pelvic girdle and 


Camp-trained fitters are ready to give your 
prenatal patients immediate, expert serv- 
This complete, scientific support brings re- ice according to your specific prescription. 


S. H. CAMP and CO. S.H. CAMP and CO., of Canada, Ltd. 


Jackson, Michigan Trenton, Ontario 


Am. J. Obst. & Gynec. 
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GENTIA-J 


CURES ARE QUICKER Gentia-jel’s unsurpassed 
monilia-killing power results in quicker cures and 
less recurrence. IMMEDIATE RELIEF This 
soothing jel provides fast, gratifying relief of vulvar 
itching and burning ... destroys fungi and bacteria. 
COMPLETE COVERAGE Gentia-jel disperses. 
completely over vaginal and cervical mucosa, 
penetrates into all folds and bathes the vulvar labia. 
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TART YOUR PATIEN 


WHY WAIT UNTIL OTHE 
S 
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-and a natural way to meet her special need for calcium 
-with low-calorie Carnation Instant 


Drinking enough milk during pregnancy to cium, protein, and B-vitamins than ordinary 
assure sufficient calcium has posed the prob- nonfat milk. Because your patients can add 
lem of unwanted fat calories —till recently. this additional amount of 
Now a natural way to help assure your Carnation Instant Nonfat, 
patients’ good calcium and nutritional status _ they get needed nutrition— 
is the excellent new food — new Carnation without excessive calories. 
Instant Nonfat Dry Milk mixed 25% over- _ It’s richer, more delicious fla- 
strength. vor is a natural way to extra 
One-third cup extra crystals per liquid _ nutrition they will enjoy. 
quart when mixing provides 25% more cal- Costs them only 10¢ a quart. 


ANOTHER QUALITY PRODUCT OF CARNATION COMPANY, LOS ANGELES 36, CALIFORNIA 
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Proven 


in over five years of clinical use 
and more than 
750 published clinical studies 


Effective 


FOR RELIEF OF ANXIETY 
AND TENSION 


Outstanding ly 
Safe 


Supplied: 400 mg 
or as 


*Trade-mark 
CM-2057 
Page 70 Am. J. Obst. & Gynec. 


simple dosage schedule produces rapid, 
reliable tranquilization without 
unpredictable excitation 


* no cumulative effects, thus no need for 
difficult dosage readjustments | 


¢ does not produce ataxia, change in 
appetite or libido 


® does not produce depression, 
Parkinson-like symptoms, jaundice 
or agranulocytosis 


¢ does not impair mental efficiency or 
normal behavior 


Miltown: 


meprobamate (Wallace) 


Wi" WALLACE LABORATORIES / New Brunswick, N. J. 
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"a Safe and extraordinarily 
effective diuretic...°"? 


Naturetin — reliable therapy in edema and 

hypertension — maintains a favorable uri- 

nary sodium-potassium excretion ratio .. . 

retains a balanced electrolytic pattern: 

*¢.,. the increase in urinary output occurs 
promptly...’ 

‘¢... the least likely to invoke a negative 
potassium balance ...’’? 

*¢...a dose of 5 mg. of Naturetin produces a 
maximal sodium loss.’?? 

*¢...an effective diuretic agent as manifested 
by the loss in weight ...’’* 

‘¢...no apparent influence of clinical 
importance on the serum electrolytes 
or white blood count.’’® 

‘¢...no untoward reactions were attributed 
to the drug.’’* 

Although Naturetin causes the least serum 

potassium depletion as compared with other 

diuretics, supplementary potassium chloride in 

Naturetin ¢ K provides added protection when 

treating hypokalemia-prone patients; in con- 

ditions where likelihood of electrolyte imbal- 

ance is increased or during extended periods 

of therapy. 


Numerous clinical studies confirm the effec- 
tiveness''® of Naturetin as a diuretic and 
antihypertensive — usually in dosages of 5 
mg. per day. 

m the most potent diuretic, mg. for mg.—more 
than 100 times as potent as chlorothiazide 
@ prolonged action —in excess of 18 hours & 
maintains its efficacy as a diuretic and anti- 
hypertensive even after prolonged or increased 
dosage use ® convenient once-a-day dosage — 
more economical for patients ™ low toxicity — 
few side effects—low sodium diets not necessary 
@ not contraindicated except in complete renal 
shutdown & in hypertension—significant lower- 
ing of the blood pressure. Naturetin may be 
used alone or with other antihypertensive drugs 
in lowered doses. 

Supplied: Naturetin Tablets, 5 mg. (scored) 
and 2.5 mg. Naturetin ¢ K (5 ¢ 500) Tablets 
(eapsule-shaped) containing 5 mg. benzydro- 
flumethiazide and 500 mg. potassium chloride. 
Naturetin ¢ K (2.5 ¢ 500) Tablets (capsule- 
shaped) containing 2.5 mg. benzydroflumethia- 
zide and 500 mg. potassium 

chloride. 


References: 1. David, N..A.; Porter, G. A., and Gray, R. H.: Monographs on Therapy 5:60 (Feb.) 1960. 
2. Stenberg, E. S., Jr.; Benedetti, A., and Forsham, P. H.: Op. cit. 5:46 (Feb.) 1960. 3. Fuchs, M.; Moyer, 
J. H., and Newman, B.E.: Op. cit. 5:55 (Feb.) 1960. 4. Marriott, H. J. L., and Schamroth, L.: Op. cit. 5:14 
(Feb.) 1960, 5. Ira, G. H., Jr.; Shaw, D. M., and Bogdonoff, M. D.: North Carolina M. J. 21:19 (Jan.) 1960. 


6. Cohen, B. M.: M. Times, to be publi 7. Br 


G. M., and Keyes, J. W.: Henry Ford Hosp. M. Bull. 


7:281 (Dec.) 1959. 8. Forsham, P. H.: Squibb Clin. Res. Notes 2:5 (Dec.) 1959. 9. Larson, E.: Op. cit. 2:10 
(@ec.) 1959. 10. Kirkendall, W. M.: Op. cit. 2:11 (Dec.) 1959. 11. Yu, P. N.: Op. cit. 2:12 (Dec.) 1959. 
12. Weiss, S.; Weiss, J., and Weiss, B.: Op. cit. 2:13 (Dec.) 1959. 13. Moser, M.: Op. cit. 2:13 (Dec.) 1959. 
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“NATURETIN’ IS A SQUIBB TRADEMARK, Priceless Ingredient 
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_ ACCIDENTS OF PREGNANCY CAN NOT BE CURED. THEY MUST BE PREVENTED. 


desplex is A CLINICALLY PROVED ANTIABORTIVE. 
desplex, a unique combination of ultramicronized diethylstil- 
bestrol and vitamins C, and B complex, was shown 96% effective 
in carrying 1200 difficult pregnancies to term.’ For assurance 
of asuccessful pregnancy, prescribe desplex tablets. 
Now contains hesperidin complex. 


Samples upon request. 


. Reference: 1. Pera, E. F., Med. Times, 82-921, 1954. 
Amfre-Grant, Inc., Brooklyn 26, N. Y. 
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FUNGICIDAL ... BACTERICIDAL ... PROTOZOICIDAL COMPREHENSIVE 
TREATMENT OF VAGINAL INFESTATION. ea’ | 
VAGINAL TABLETS |! 
A single BACULIN vaginal tablet generally destroys the causes Of ~~ | 
vaginitis, namely Trichomonas Vaginalis, Candida Alvicans, 
and non-specific organisms. Prescribe BACULIN vaginal tabletsin ~~ | 
your next case of non-venereal vaginitis. : oe | 
AN AUSE A ANTINAUSEANT, ANTIEMETIC — BAN NAUSEA AND VOMITING OF PREGNANCY 
i Just prescribe BANAUSEA tablets, one upon arising and one at ase | 
bedtime. Turn your patients’ blue mornings pink with ae 
BANAUSEA tablets. 
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CONSISTENT RESPONSE 
IN VAGINITIS 


UNREMITTING THERAPY FOR PERSISTENT SYMPTOMS 


85% SUCCESS:'? TRIBURON VAGINAL CREAM 

ACHIEVED SYMPTOMATIC CONTROL IN 109 OF 128 
WOMEN WITH TRICHOMONAL, MONILIAL AND NON- 
SPECIFIC VAGINITIS. PARTICULARLY GOOD RESULTS 
"WERE OBTAINED IN TRICHOMONAL AND MIXED 
INFECTIONS, AND ONLY TWO INSTANCES OF TRANSIENT 
BURNING OCCURRED. OF 106 CASES FOLLOWED FOR 
THREE MONTHS, ONLY 11 RECURRENCES WERE NOTED. 


IN ONE STUDY, TRIBURON VAGINAL CREAM 
DEMONSTRATED “DEFINITE ADVANTAGES” OVER 
OTHER PREPARATIONS: HIGH ANTIBACTERIAL AND 
ANTITRICHOMONAL EFFECTS, RAPID DIFFUSION, 
PROLONGED RETENTION. FURTHER, THE ACTIVE 
COMPONENT OF TRIBURON VAGINAL CREAM, 
TRICLOBISONIUM CHLORIDE, HAS BEEN PROVED 
“NON-IRRITATING ... NOT SENSITIZING.’** 


TRIBURON VAGINAL CREAM FOR VULVITIS AND 
VAGINITIS DUE TO TRICHOMONAS VAGINALIS, 
CANDIDA ALBICANS, HEMOPHILUS VAGINALIS AS 


WELL AS MIXED INFECTIONS; AFTER CAUTERIZATION, 
CONIZATION AND IRRADIATION; FOR SURGICAL 

AND POSTPARTUM TREATMENT. THERAPY MAY BE 
CONTINUED DURING PREGNANCY AND MENSTRUATION. 


HIGHLY ACCEPTABLE TO PATIENTS 

TRIBURON VAGINAL CREAM—A SMOOTH, WHITE, 
NONSTAINING PREPARATION WITH NO HINT OF 
MEDICINAL ODOR—HAS THE ADVANTAGES 

OF CONVENIENT BEDTIME ADMINISTRATION AND 
OF DISPOSABLE APPLICATORS. 


SUPPLIED: 3-OUNCE TUBES WITH 18 DISPOSABLE APPLICATORS. 


REFERENCES: 1.N.MULLA AND J.J. MCDONOUGH, ANN. NEW YORK ACAD. SC., 82: 
(ART.1), 182, 1959. 2. L. E. SAVEL, D. B. GERSHENFELD, J. FINKEL AND P. 
DRUCKER, IBID., P. 186. 3. R. C. V. ROBINSON AND L. E. HARMON, ANTIBIOTICS 
ANNUAL 1958-1959, NEW YORK, MEDICAL ENCYCLOPEDIA, INC., 1959, P. 113. 
TRIBURON® CHLORIDE 


ROCHE LABORATORIES 
DIVISION OF HOFFMANN-LA ROCHE INC e NUTLEY 10, N. 2. 
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VAGINAL CREAM 


decisive microbicidal therapy in a delicate matter 
not an antibiotic * not a nitrofuran 
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like citrus juice 

| Asa high-potency source of vitamin C, 
citrus juice—fresh, frozen, or canned—is 
unmatched for convenience and economy. 
The table below shows amounts? of other 
fruit juices required to supply the 100 


mg.* of vitamin C in one glass (7-9 fl. oz.) 
of citrus juice. 


citrus 


apple 50 glasses 


grape 9 glasses wil 


3-4 glasses 


pineapple 


prune 50 glasses fl 


tData calculated from: Watt, B. K. et al., U.S. 
Dept. Agric. Handboek No. 8, 1950; and Burger, 
M. et al. Agr. & Food Chem. 4:418, 1956. 


*This is the. peak of the 
Recommended Daily 
Allowances for adolescence 
or pregnancy; 150 mg. dur- 
.ing lactation; 70-75 mg. for 
normal adults. 
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In hysterosalpingography ‘Ethiodol is the drug of choice, 
both from a diagnostic and a therapeutic point of view”’ 


In a recent clinical study, the marked increase in 
pregnancy success rate demonstrates “the thera- 
peutic superiority of Ethiodol hysterosalpingography 
over hysterosalpingography with other radiopaque 
media or carbon dioxide insufflation in the treat- 
ment of infertility.“° 


Ethiodol is preferred because...“It is an ideal radiopaque medium for hys- 
terosalpingography. Because of its much lower viscosity it is preferable to... any 
other oily radiopaque medium. X-ray films with Ethiodol give... much better de- 


fined contrast than with any of the aqueous, acacia, or other water soluble media.”” 


® 
& Ethiodol brand of ethiodized oil, is the ethyl ester of the 


iodized fatty acids of poppy seed oil, containing 37% iodine. It is available 
in10cc. ampules, boxes of two. A development of Guerbet Laboratories. 


Bibliography: 1. Finegold, Wilfred J.: Internat. J. of Fertil. 3:143 1958 
2. Palmer, A.: Internat. J. of Fertil. 4:365 1959 


E. Fougera & Company, Inc., Hicksville, Long Island, N. Y. 
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add to her 


HAPPY 
ANTICIPATION 


EN-CEBRIN- 


concentrated nutritional support 
En-Cebrin provides phosphorus-free calcium . . . all 
known antianemia factors . . . plus important vita- 


mins and minerals. 


one-a-day convenience and economy 
A single Pulvule® daily provides comprehensive vita- 
min-mineral supplementation throughout pregnancy 


and lactation. 


invitingly styled 
The pink-and-blue En-Cebrin Pulvules are supplied 
in decorative apothecary-type bottles, fashioned to 


enlist patient co-operation. 


In special bottles of 100; also available in quantities of 
5,000. 


En-Cebrin™ (prenatal vitamin-mineral supplements, Lilly) 


ELI LILLY AND COMPANY e¢ INDIANAPOLIS 6, INDIANA, U.S.A. 


032008 
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Oxygen tension in maternal and fetal blood, 


amniotic fluid, and cerebrospinal fluid 
of the mother and the baby 
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ALMOST all data concerned with oxygen 
tension in the past had to be obtained in- 
directly. The determinations of pO, from 
dissociation curve were based on the fact 
that there is a predictable relationship be- 


tween the fraction of the hemoglobin in a | 


From the Departments of Surgery, 
Obstetrics and Gynecology, Neurosurgery, 
and Pediatrics, Cleveland Metropolitan 
General Hospital, and the Department 
of Obstetrics and Gynecology, University 
Hospitals, Western Reserve University 
School of Medicine. 


This investigation was supported in part 
by research grant B1535 (C2) from the 
National Institute of Neurologic Disease 
and Blindness, National Institutes of 
Health, United States Public Health 


Service. 


(Ep.) 


given sample of blood that is combined with 
oxygen and the pO, with which that sample 
is in equilibrium, provided the pH and the 
temperature are known. The variables in pH, 
the necessary preparation of dissociation 
curves, and the differences in the affinity of 
maternal and fetal hemoglobin for oxygen 
made it desirable to measure the oxygen ten- 
sion directly, with the use of a modified 
polarographic technique. 

In this preliminary study the oxygen ten- 
sion was measured in lumbar fluid, amniotic 
fluid, cerebrospinal fluid, intervillous space, 
and fetal vessels in normal pregnant patients 
breathing air (21 per cent O,), and an 
attempt was made to estimate the increment 
and the distribution of pO, in_ these 
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anatomically different areas after the pa- 
tients breathed 100 per cent oxygen for 5 
minutes. 

If a relationship can be demonstrated be- 
tween the levels of oxygen in tissues and that 
in amniotic and cerebrospinal fluids, the 
determination of the pO, of these serous 
fluids could prove to be of practical value 
as an early indicator of impending or exist- 
ing derangement of the placenta or of the 
brain. 


Method 


Thirty-one patients with normal term 
pregnancies were studied. Samples were ob- 
tained of the maternal arterial blood, amni- 
otic fluid, maternal spinal fluid, fetal cisternal 
fluid, intervillous space blood, and umbilical 
vessel blood from mothers breathing air (21 
per cent O,) and after 5 minutes of breathing 
100 per cent oxygen. 

During labor or at vaginal deliveries a 
polyethylene catheter (0.96 mm. outside 
diameter and 0.94 mm. inside diameter) was 
inserted transabdominally into the amniotic 
cavity with an 18 gauge Touhy needle, and 
a polyvinyl catheter (0.82 mm. outside di- 
ameter and 0.80 mm. inside diameter) was 
introduced into the lumbar subarachnoid 
space. When the placenta was anterior, the 
intervillous space was punctured transab- 
dominally, and a sample of intervillous space 
blood was obtained. At delivery a segment 
of umbilical cord was clamped before the 
infant breathed, and samples of blood were 
obtained from the umbilical vein and artery. 
In 10 cases a cisternal puncture was done 
at the time of the restitution of the vertex 
and 1.0 to 1.5 c.c. of cerebrospinal fluid was 
thus obtained from the baby for pO, meas- 
urements. 

With each “peripheral” sample or sets of 
samples a specimen of maternal arterial blood 
was obtained so that oxygen tension in any 
area could be related to the maternal arterial 
pO, at any given time and under any condi- 
tion of O, intake. During labor and vaginal 
deliveries, rarely were all samples obtained 
on one patient; however, controls of maternal 
arterial blood obtained simultaneously with 
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each sample permitted assessment of samples 
from different patients. 

Serial samples from the umbilical vessels 
were obtained during repeat cesarean sec- 
tions in 12 normal pregnancies. Dieckmann 
and Kramer’s “uterine window” method! 
was used. On opening the peritoneal cavity 
the lie, presentation, and placental site were 
confirmed, and with minimal manipulation 
the baby was rotated into the occipitoposte- 


_Yior position. A 2 to 3 cm. vertical incision in 


the lower uterine segment, without incision 
of the membranes, was carried out. The 
amniotic sac was opened, and the amniotic 
fluid was slowly and gradually released. A 
loop of the umbilical cord was delivered in- 
to the “uterine window” and kept from com- 
pression by adequate retractors inserted into 
the uterine cavity. Simultaneous samples of 
the umbilical vein and artery were obtained 
with a 22 gauge needle. The bleeding follow- 
ing puncture of the umbilical vein was 
minimal and there was practically none from 
the umbilical artery. The patient was then 
given 100 per cent oxygen to breathe for 5 
minutes, and another set of samples was ob- 
tained. Whenever the placental site was 
accessible, blood from the __intervillous 
space was obtained during the same in- 
tervals. 

The essential point of this method, in our 
experience, is adequate hemostasis of the 
vessels in the uterine incision, minimal ma- 
nipulation of the cord, and maximal protec- 
tion of the umbilical cord from compression 
by means of retractors. All samples were 
collected in 2 c.c. heparinized and oiled 
syringes, and they were placed on ice and 
processed immediately. 

The oxygen tension determinations were 
performed at 37° C. with use of a cuvette 
which required a sample volume of 0.2 to 
0.5 c.c. The modified polarographic oxygen 
microelectrode used in these studies has an 
outside diameter of 0.038 inch, which allows 
introduction through an 18 gauge thin-wall 
needle for in vivo as well as in vitro studies. 
The flow artifact is less than 1 per cent; 
temperature coefficient is 3.2 per degree 
centigrade; the error is 3 per cent or less, 
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and the electrode is linear from 0 to 700 mm. 
Hg oxygen tension. 


Results 


A total of 31 patients were studied, and a 
total of 169 samples were tested. For the 
purpose of obtaining the pattern of the pO, 
distribution in various anatomical areas 
during air breathing and after 5 minutes of 
100 per cent oxygen, we pooled all results, 
including cesarean sections. 

I. The arterial pO, difference between 21 
per cent O, (air) and 5 minutes of breathing 
100 per cent oxygen. The pO, in maternal 
arterial blood when 21 per cent oxygen (air) 
was breathed was studied in 21 samples. 
The mean value was 96.2 mm. Hg (standard 
deviation 13). The oxygen tension increase, 
after 100 per cent oxygen was breathed for 
5 minutes, averaged 285.9 mm. Hg (stand- 
ard deviation 102), or the increment of O, 
tension over air breathing was 197 per cent. 

The oxygen tension in all arteries on the 
same patient is practically the same. The 
rate of increase in pO, in arterial blood fol- 
lowing breathing of 100 per cent oxygen is 
shown in Table I. 

In the presented individual example no 
anesthesia was given, and, aside from punc- 
ture of the brachial artery, no additional 
manipulation was performed. The oxygen 
diffusion through the lung membrane to the 
arteries is extremely fast, and it can rise 
anywhere from circa 100 mm. Hg to 600 
mm. Hg, depending on the minute volume 
and duration of the administration of 100 
per cent oxygen. From the above serial 


Table I. Serial measurements of pO, in the 
arterial blood of a patient breathing air and 
9 minutes of 100 per cent O, 


Time pO: 
(seconds) (mm. Hg) 


21% O,(air) 112 
100% 260 
100% 345 
100% 385 
100% 380 
100% 440 
100% 475 
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measurements and from the large standard 
deviation, it is obvious that 5 minutes is in- 
sufficient time to produce equilibration of 
the arterial oxygen tension. Therefore, the 
figures in the group on prophylactic oxygen 
have only a relative value and cannot be 
used for a parallel comparison with those 
obtained when air is breathed (Table II). 
Even though the individual variations of the 
arterial oxygen tension were apparent, it 
has been desirable to obtain some informa- 
tion in regard to the oxygen tension distribu- 
tion in these various fluid media and their 
interrelationship on the two different con- 
ditions of the oxygen intake. For this reason 
oxygen tension in each individual fluid was 
calculated and expressed in per cent of the 
mean pO, of the maternal arterial blood on 
breathing air and prophylactic O2, and these 
ratios in 7 various fluid media were com- 
pared. 

II. Maternal arterial blood—amniotic fluid 
difference. A total of 22 samples of amniotic 
fluid were studied. Out of 14 samples during 
breathing of 21 per cent oxygen, the mean 
pO, was 18.7 mm. Hg range (standard devia- 
tion 2.05). The arterial-amniotic fluid differ- 
ence in oxygen tension amounts to 76.1 mm. 
Hg, or the oxygen tension of amniotic fluid 
was 19.4 per cent of the arterial pO, when 
breathing air. 

Eight samples of amniotic fluid were ob- 
tained after the subjects had breathed 100 
per cent oxygen for 5 minutes. The mean 
value of pO, was 21.8 mm. Hg (standard 
deviation 5.08). The amniotic fluid pO, 
under this condition was 7.6 per cent of the 
arterial oxygen tension. The increase of pO, 
on 100 per cent of oxygen over air breathing 
was 16.5 per cent 

III. Maternal arterial blood—lumbar fluid 
difference. Each pair of samples, i.e., on 
breathing air and 100 per cent O,, were ob- 
tained in the same patient. Nine patients 
were studied, and 9 samples of lumbar fluid 
on breathing air and 7 samples on breathing 
100 per cent O, were available for the study. 
The mean pO, of the lumbar fluid when air 
was breathed was 27.5 mm. Hg (standard 
deviation 2.1) and 32.4 mm. Hg (standard 


ec, 
els | 
n 
x 
ity 
re 
on 
in 
on 
he 
ic 
A 
to 
of 
N= 
as 
m 
5 
r 
e 
n 
e 
d 
d 
n | 
1S 
1 | 
; 
3 | 
i 


1044 Vasicka et al. 


Table II 


June, 1960 
Am. J. Obst. & Gynec, 


No. of 21 per cent 
samples O; (air) % of 100% O: % of % Increase 
(n) mm. Hg A mm. Hg A; over air 
Maternal arterial blood 41 96.2(A:) 285.9(A:2) 197 
n= 21 n = 20 


SD 13 
27.5 


=.9 
SD 2.1 


18.88 
n= 
SD 10 


Lumbar fluid 


Cisternal cerebral fluid 


Intervillous space 30 33.1 
n= 21 
SD 5.35 


20.73 
n = 16 
SD 1.3 
Umbilical artery 16 10.2 
7 
SD 4.05 
Amniotic fluid 22 18.7 
n= 14 
SD 2.05 


Umbilical vein 


SD 102 
32.4 


7 


SD 7 


26.9 
n= 6 
SD 14.9 


34.4 46.7 16.3 41 


SD 13.7 


30.7 
= 
SD 72 


10.6 15.5 5.4 51.9 
a= 9 
SD 9.17 


19.4 21.88 7.6 16.5 
a= 
SD 5.08 


deviation 7) when 100 per cent of oxygen 
was breathed for 5 minutes. In relation to 
the oxygen tension in the maternal artery, 
the lumbar fluid pO, averages 28.5 per cent 
of the arterial oxygen tension when air was 
breathed and 11.3 per cent of arterial pO, 
when 100 per cent O, was breathed 5 
minutes, an increase of 17.8 per cent. 

IV. Maternal arterial-intervillous space 
blood difference. A total of 27 samples of 
intervillous space blood were available for 
the pO, study. Out of 21 samples, when 21 
per cent O, (air) was breathed, the pO, 
averaged 33.1 mm. Hg (standard deviation 
5.35) or 34.4 per cent of the arterial oxygen 
tension. Among 9 samples of intervillous 
space blood on 100 per cent O, breathing, 
the pO, averaged 46.7 mm. Hg (standard 
deviation 13.7) or 16.3 per cent of arterial 
oxygen tension. The increase of oxygen ten- 
sion after 5 minutes of breathing 100 per 
cent O, is 41 per cent. 

V. Maternal arterial-umbilical vein blood 
difference. Thirty-four samples from the 
umbilical vein were studied for pO.. The 


mean pO, of the umbilical venous blood was 
found 20.73 mm. Hg (standard deviation 
1.3) or 22.3 per cent of oxygen tension of 
the maternal artery. On 100 per cent O, 
breathing among 18 samples, the oxygen 
tension averaged 30.7 (standard deviation 
7.2) or 10.7 per cent of pO, of maternal 
arterial blood obtained at the same time. 
The increase of oxygen tension over air was 
53.5 per cent. 

VI. Maternal arterial—umbilical artery 
blood difference. The average pO, of the 
umbilical arterial blood was found to be 
10.2 mm. Hg (standard deviation 4.05) or 
10.6 per cent of the oxygen tension of the 
maternal arterial blood. When the 100 per 
cent oxygen was given, the pO, in the um- 
bilical artery averaged 15.5 mm. Hg (stand- 
ard deviation 9.7) or 5.4 per cent of the 
maternal arterial pO, measured at the same 
time. The increase of pO, on breathing of 
100 per cent O, over the breathing of air 
was 51.9 per cent. 

VII. Maternal arterial blood-cisternal 
cerebral fluid difference. Only 10 samples of 


16 28.5 11.3 17.8 
10 19.6 9.4 12.3 


the fetal cisternal cerebral fluid were ob- 
tained for the measurement of pO,. The 
mean pO, before initial inspiration was 18.8 
mm. Hg (standard deviation 10) or 19.6 
per cent of the maternal arterial pO, ob- 
tained at the same time. The pO, of the 
cisternal cerebral fluid on 100 per cent of 
O, breathing averaged 26.9 mm. Hg (stand- 
ard deviation 14.9). 

Interrelationship of O, tension in serous 
fluids of the mother and the baby, the in- 
tervillous space, and fetal blood with the 
maternal arterial blood during two different 
conditions of O, intake. Following prophy- 
lactic oxygen for 5 minutes, the increment 
of oxygen tension over air breathing was 
manifest in all fluid media; its degree is 
shown in Fig. 1. 

When the ratio of the oxygen tension in 
these various fluids to the pO, in the ma- 
ternal arterial blood was calculated, it be- 
came apparent that during prophylactic 
oxygen in almost all fluid media this ratio 
was approximately one half of that obtained 
when the patient was breathing air. (Fig. 2.) 


INTERVILLOUS SPACE 
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UMBILICAL VEIN 


In spite of the anatomical differences of 
these fluids, there is a conspicuously similar 
pattern of oxygen distribution in both groups 
of patients, ie., those breathing air and 
those breathing 100 per cent oxygen for 5 
minutes. In view of the relatively great in- 
crease of arterial pO, when 100 per cent O, 
is breathed for 5 minutes, and the simulta- 
neous relatively smaller degree of increase in 
pO, in the serous fluids, intervillous space 
and fetal blood, this ratio is smaller when 
O, is breathed than when air is breathed. 
The similarity of the rate of oxygen distri- 
bution, however, in both groups is apparent. 


Comment 


All these figures are of preliminary nature 
and represent a pattern rather than absolute 
values. For instance, the system of cerebral 
fluid did show a great variation in individual 
samples with range between 6 and 48 mm. 
Hg. There was, however, a considerable 
uniformity among the samples of lumbar 
fluid, amniotic fluid, and blood as evident 
from the standard deviation in each group. 


BREATHING AIR 


(Smin) BREATHING 100% O05 


LUMBAR FLUID 
AMNIOTIC FLUID 
CISTERNAL CEREBRAL FLUID 


UMBILICAL ART. 
] 


MAT. ART. BLOOD 21% 02 
MAT. ART. BLOOD 100% 02 ji) ||) 


Fig. 1. The increment of oxygen tension in various fluid media. Empty columns 
express the mean pO: in each fluid when 21 per cent O, is breathed. Full columns 
express the mean pO, in each fluid when 100 per cent O, is breathed for 5 minutes. 
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MATERNAL ART. 21% Oe 
MATERNAL ART. 
Smia. 100 


> 
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INTERVILLOUS SPACE 
LUMBAR FLUID 
UMBILICAL VEIN BLOOD 


ul 
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CISTERNAL CEREBRAL FLUID 
UMBILICAL ARTERY BLOOD 


AMNIOTIC FLUID 


Fig. 2. Ratio of O. tension in various fluid media to the O, tension of maternal 
arterial blood on two different conditions of O. uptake. Empty columns express the 
mean pO: in each fluid as per cent of the mean pO, of the maternal arterial blood 
when 21 per cent O, (air) is breathed. Full columns express similar percentages 


when 100 per cent O, is breathed for 5 minutes. 


The figures of pO, of fetal blood in this 
study agree with those found by Prystowsky,’ 
who has estimated the pO, from the oxygen 
content and dissociation curves at a known 
pH. His figures for pO, from the umbilical 
vein when 100 per cent oxygen is breathed 
5 to 15 minutes are 31.7 mm. Hg (range 
25 to 41.0) and pO, of umbilical artery 13.4 
mm. Hg (range 13 to 14.2). 

The partial pressure of O, in amniotic 
fluid has been measured with a Clark elec- 
trode by a Swedish investigator, Sjéstedt,° 
in 44 cases of pregnant patients throughout 
the pregnancy. His mean value for the pO, 
of amniotic fluid was 11 mm. Hg. Campbell* 
made an analysis of pO, with the nitrogen 
bubble technique in the amniotic fluid of 
rabbits, and his mean value for the amniotic 
fluid was 18 mm. Hg with the range of 3 to 
33 mm. Hg. This figure is similar to our 
average of pO, amniotic fluid in the term 
human pregnancies, that is, 18.7 mm. Hg 
(standard deviation 2.05). The possible dif- 


ferences of the Sjéstedt findings and ours 
may be due to the fact that he included in 
his 44 cases also the amniotic fluid of early 
pregnancies, i.e., from women undergoing 
legal abortion. It has been known that the 
pyruvate-lactate ratio is much greater in 
early pregnancy than during the later stages 
when the placenta ages and the pyruvate- 
lactate ratio diminishes in favor of the 
aerobic metabolism of the placenta. Ac- 
cordingly, it may be expected that the pO, 
changes in various stages of the pregnancy. 
To be considered, as well, is the relatively 
large O, consumption of the electrode used 
by this investigator, which would tend to 
yield spuriously low values. 

Bloor and associates,® on the basis of his 
studies of in vivo oxygen tension in tissue, 
pointed out that the absolute value varies 
greatly with the position of the electrode, 
its distance from the artery, pulsation, move- 
ment, variation in electrode pressure, etc. 
‘However, he suggested that a study of O; 
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tension in a fluid which is in equilibrium 
with the tissue obviates most of these prob- 
lems. Results of his studies* of cerebrospinal 
fluid oxygen tension indicate that the cere- 
brospinal fluid is im dynamic equilibrium 
with the brain and its circulation and that 
the oxygen tension of the cerebrospinal fluid 
may closely approximate the mean oxygen 
tension of the brain. 

As the whole fetus is exposed to the am- 
niotic fluid, it would be expected that the 
oxygen tension changes occurring in the 
fetus, placenta, or uterine wall would bear 
some relationship to those of the amniotic 
fluid. Our data on the lumbar and cerebro- 
spinal fluid and amniotic fluid showing the 
increase of oxygen tension after 100 per 
cent oxygen is breathed for 5 minutes are 
suggestive of a similarity of the amniotic 
fluid to cerebrospinal fluid in this respect. 
Whether or not the amniotic fluid reflects 
the tissue level of pO, cannot be determined 
from the present study, and further investi- 
gation is being carried out. 

This study is obviously lacking measure- 
ments of blood flow in each area, and the 
number of samples is not satisfactory enough 
to draw definite conclusions. Our interest in 
this study has been, however, to spot the 
oxygen tension in these scattered areas under 
two different conditions of maternal oxygen, 
ie., when 21 per cent and 100 per cent 
oxygen is breathed. It is interesting to see 
the oxygen tension distribution in the am- 
niotic fluid, lumbar fluid, and intervillous 
space and that on the fetal side under these 
two different conditions of oxygen intake. 
Although the absolute values of maternal 
arterial pO, following the breathing of 100 
per cent oxygen vary, the percentage ratio 
of oxygen tension in amniotic fluid, spinal 
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fluid, fetal vessels, and intervillous space 
blood to the maternal arterial blood on 100 
per cent oxygen in all these fluid media are 
similar to those on 21 per cent O,. Since no 
equilibration time of oxygen tension between 
the arterial blood and these peripheral tis- 
sues was measured, the exact meaning of 
this pattern cannot be determined from this 
study. It could be speculated, however, that 
on administration of 100 per cent O, beyond 
5 minutes the equilibration times in all these 
fluids will be similar to this pattern, and it 
has been proved in this study that oxygen 
tension can be increased in all of these fluid 
media by administration of prophylactic 
oxygen. 


Summary 


1. The polarographic method with the 
oxygen microelectrode has been used for 
measuring oxygen tension in the simultane- 
ous samples of the maternal arterial blood, 
intervillous space, and fetal blood, amniotic 
fluid, lumbar fluid of the mother, and cere- 
brospinal fluid of the baby. 

2. Oxygen tension in these fluid media 
was serially determined in 31 normal preg- 
nant patients breathing air (21 per cent O2) 
and prophylactic oxygen (100 per cent Oz) 
for 5 minutes. 

3. An increase of oxygen tension after 100 
per cent O, was breathed for 5 minutes was 
found in all fluid media. 

4, The oxygen microelectrode is a useful 
tool and opens up a new area of laboratory 
and clinical investigation in obstetrics. 


The oxygen microelectrode was made avail- 
able through the collaborative efforts of Dr. B. 
M. Bloor and Mr. Max D. Liston of Beckman 
Instruments, Inc., Fullerton, California. 
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KAISER,' in a recent publication, very 
clearly pointed out the advantages of the 
direct determination of oxygen partial pres- 
sures in various fluid media. In interpolat- 
ing partial pressures from a dissociation 
curve, one must, of necessity, correct for pH 
and temperature. The development of the 
Clark electrode? and its modifications have 
introduced a method for the direct measure- 
ment of oxygen partial pressures which is 
accurate throughout all ranges of oxygen 
pressure. 

Prystowsky* and McClure* have both stud- 
ied the effects on the fetus of 100 per cent 
oxygen inhalation by the mother. Prystow- 
sky,° using the VanSlyke method and inter- 
polation from dissociation curves, has shown 
that there is normally about 20 mm. of mer- 
cury gradient between the intervillous space, 
and fetal umbilical venous blood. He pointed 
out that this gradient is increased to 37.5 


From the Department of Obstetrics and 
Gynecology, University Hospitals, and 
the Departments of Surgery, Obstetrics 
and Gynecology, Neurosurgery and 
Pediatrics, Cleveland Metropolitan 
General Hospital. 


Supported in part by U.S. Public 
Health Grants H-1914 and 
B-1535 (C-2). 


*Macy Summer Fellowship, 1959. 


Partial pressure of oxygen in the intervillous 


space and the umbilical vessels 


(Ep. ) 


mm. of mercury with the administration of 
100 per cent maternal oxygen.* 

McClure,* using the Riley bubble tech- 
nique, has demonstrated a 33 per cent in- 
crease in the umbilical venous oxygen partial 
pressure when the mother breathes 100 per 
cent oxygen. These studies were done on two 
groups of infants at vaginal delivery. In 
Group 1, the mothers had been breathing 
room air at the time of delivery under local 
anesthesia, and, in Group 2, the mothers had 
been breathing 100 per cent oxygen for vary- 
ing periods of time. 

Previously,® we have discussed the pooled 
results of the oxygen tension in several areas 
(i.e., umbilical arterial and venous blood, 
amniotic fluid, fetal cisternal fluid, and ma- 
ternal arterial blood). In this report we 
would like more explicitly to discuss the fetal 
and maternal pO, differences, with and with- 
out supplemental oxygen, and the maternal 
to fetal gradients. 


Methods and materials 


In the present study, there are three groups 
of patients to be discussed. The initial group 
consists of 4 patients at term who had a re- 
peat cesarean section under spinal anesthesia. 
When the abdomen was opened, an 18 gauge 
needle was inserted through the anterior uter- 
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ine wall into the intervillous space. An in- 
cision was then made in the anterior uterine 
wall, and a loop of cord very carefully de- 
livered through this incision. Retractors were 
placed in the uterine incision to prevent any 
constriction of the cord. This is essentially 
the technique described by Dieckmann and 
Kramer.’ Simultaneous samples of blood 
were drawn from the intervillous space and 
the umbilical vein. The patient was given 
100 per cent oxygen through a Forregor mask 
at a flow of 5 L. per minute for approxi- 
mately 5 minutes. Repeat samples were 
drawn from each of the above two areas. 
All samples were drawn in heparinized oiled 
syringes and placed immediately in an ice 
bath. The oxygen tensions were determined 
in a cuvette with use of the Bloor-Beckman 
polarographic electrode. Samples were run 
at 37° C. and all samples were checked 
within 60 minutes of collection. 

The second group of patients were also 
undergoing elective cesarean section at term 
under spinal anesthesia. There are 8 patients 
in this group. Here again the uterus was 
“windowed” according to the method of 
Dieckmann and Kramer, and a loop of cord 
delivered without compression. An_ initial 
sample of blood was drawn from the umbili- 
cal vein and oxygen administered by mask 
for 5 minutes; then a second umbilical vein 
sample was taken. Oxygen tensions were de- 
termined polarographically. 

The third group consists of patients who 
were delivered vaginally. These patients were 
delivered under spinal, epidural, and cyclo- 
propane anesthesia. Blood was drawn from 
the umbilical artery and vein as soon as the 
delivery was completed, and was analyzed for 
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oxygen partial pressure. Five patients had re- 
ceived no oxygen and 9 patients had 100 per 
cent oxygen through a Forregor mask for at 
least 5 minutes prior to delivery. 


Results 


Group 1. Intervillous space and umbilical 
artery with and without oxygen (Table I). 

The intervillous space partial pressures cf 
oxygen, when the mother was breathing 21 
per cent oxygen, varied between 18 and 29 
mm. of mercury with an average of 23.3 mm. 
When the mother was switched to 100 per 
cent oxygen, the partial pressure in the inter- 
villous space rose in every instance, varying 
between 32 and 45 mm. of mercury and 
averaging 39.2 mm. 

The gradient between the intervillous 
space and the umbilical vein averaged 6.5 
mm. on 21 per cent oxygen and 13.1 mm. on 
100 per cent oxygen. From observation of 
averages it would appear that the gradient 
doubles. However, when one looks at each 
case it is apparent that in 3 of the 4 cases, 
the gradient is the same for all practical pur- 
poses, and the fourth case shows a marked 
rise in the gradient. This would account for 
the doubling of the average. 

Group 2. Umbilical vein pO, with and 
without supplemental oxygen (Table II). 

Here, an increase in the oxygen tension of 
the umbilical vein blood was noted in every 
instance when the mother had supplemental 
oxygen. The actual increase in tension was 
from 6.3 to 23.4 mm. of mercury, an average 
increase of 13 mm. The percentage increase 
seemed to be highest in those infants who 
had the lowest initial levels of umbilical vein 
oxygen. 


Table I. Gradients with and without supplemental oxygen 


21% oxygen (pO: in mm. Hg) 


100% oxygen (pO: in mm. Hg) 


Patient Intervillous | Umbilical Intervillous | Umbilical 

No. Anesthesia Space vein Gradient space vein Gradient* 
26784 Spinal 28.9 21.6 7.3 34.8 25.9 8.9 
101638 Spinal 26.4 20.2 6.2 33.6 29.1 4.5 
83870 Spinal 17.9 8.3 9.6 32.0 22.0 10.0 
103059 Spinal 19.8 16.9 2.9 56.4 27.5 28.9 
Average 23.3 16.8 6.4 39.2 26.1 13.1 


*Gradient = intervillous space pOz minus umbilical venous pO:. 


of 
h- 
al 4 
er 
VO 
In 
al 
ad i 
y- 

as 
al 
h- 
| 
up 
| 
la. 
ge = 


1050 Quilligan et al. 


June, 1960 
Am. J. Obst. & Gynec. 


Table II. Increase in pO, in umbilical vein when mother was given 100 per 


cent oxygen 


21% oxygen 
Patient 


Anesthesia 


(pO: umbilical | (pO: umbilical 


100% oxygen Yo increase 


with supple- 


mental oxygen 


Difference 
(mm. Hg) 


Spinal 
Spinal 
Spinal 
Spinal 
Spinal 
Spinal 
Spinal 
Spinal 


Average 


Group 3. Umbilical vein and artery oxygen 
tensions with and without oxygen supplemen- 
tation (Table III). 

Here, since one is using two groups of pa- 
tients, it is possible only to use averages. 
The average oxygen tension in the umbilical 
vein in the group on supplemental oxygen 
was 33.8 mm. of mercury. This is opposed to 
an average tension of 26.3 mm. of mercury 
in the group not receiving oxygen. The per- 
centage increase in the oxygen supplementa- 
tion group was 28 per cent in the umbilical 
vein. 

The umbilical artery oxygen tension in the 
group receiving 100 per cent oxygen averages 


Table III. Oxygen tension vaginal deliveries 


Umbilical | Umbilical 
artery vein 
Patient (pO: mm.| (pO: mm. 


No. | Anesthesia 


100% oxygen inhalation 

21928 Spinal 

83897 Spinal 

49840 Spinal 

83952 Epidural 
105095 Cyclopropane 
109992 Cyclopropane 
107436 Spinal 
111150 Spinal 


Average 


21% oxygen inhalation 
45668 Spinal 
106742 Spinal 
107399 = Spinal 
34879 Spinal 
112793 Spinal 


Average 


17.5 mm. of mercury, and in the group 
breathing room air the average tension is 
11.8 mm. This is a 48 per cent increase in the 
average oxygen tension of the umbilical ar- 
tery when the mother has received supple- 
mental oxygen. 


Comment 


With the wide variation that can occur in 
the oxygen tension of the maternal and fetal 
vessels, it would seem to be ideal if one could 
use the patient as her own control. This 
would be particularly true when attempts to 
determine the increase in a particular com- 
partment, during the use of supplemental 
oxygen, are made. The ideal, of course, can- 
not always be met, because of technical rea- 
sons or because one might impinge on the 
safety margin of the mother or fetus. In this 
study it was felt that we could meet these 
ideal conditions in the patient undergoing 
cesarean section and still maintain a reason- 
able degree of safety for mother and baby. 
This could be done only if a skilled operative 
team were to do the sections and a very care- 
ful check kept on the fetal heart rate. If 
there were any indications of fetal distress 
the procedure was to be terminated imme- 
diately. During this study all infants were 
examined immediately by a pediatrician and 
there were no reported instances of postnatal 
fetal distress. Obviously, in meeting our ideal 
conditions, we have introduced the possi- 
bility of error. It is not known whether rup- 
turing the membranes to obtain the umbili- 
tal cord causes decompression of the uterus 


é 
No. vein) vein) 
26784 21.6 25.9 7.9 37 
101638 21.2 29.1 8.9 44 
3175 18.2 32.9 14.7 81 d 
103159 16.9 275 10.6 63 
83870 8.3 22.0 13.7 0.65 q 
80473 37.3 23.4 6.3 37 . 
87754 16.2 34.6 18.4 114 ; 
3058 16.4 39.8 23.4 
16.9 29.4 13.0 77 
Hg) Hg) | 
26.7 46.5 
23.4 39.0 7 
13.1 44.2 : 
13.8 26.2 a 
31.0 43.6 
11.5 14.5 
15.24 35.82 
9.6 21.6 
17.5 33.8 
16.5 26.5 
8.8 32.8 
9.1 26.0 
15.0 29.4 
9.5 17.0 
11.8 26.34 
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and alteration of the blood flow in the pla- 
centa and intervillous space. Manipulation of 
the umbilical cord, which must be done 
when one is obtaining specimens 5 minutes 
apart, may alter flow in that area. Both of 
these alterations in flow may affect the oxy- 
gen partial pressures. 

It should also be pointed out that umbili- 
cal arterial and venous oxygenation are af- 
fected by cesarean section, as has been pre- 
viously reported by Montgomery.® In this 
series the average pO, of the umbilical vein 
at section, when the mother was breathing 
21 per cent oxygen, was 16.9 mm. of mer- 
cury versus 26.3 mm. at vaginal delivery. 
This is an increase of greater than three 
standard deviations and would be considered 
significant. The same would seem to hold 
true when the mother is breathing 100 per 
cent oxygen. However, here the increase is 
only slightly greater than one standard de- 
viation. 

Spinal anesthesia was given for both vag- 
inal deliveries and cesarean sections, which 
would nullify the role of anesthesia in com- 
paring patients in this series. This is not to 
say that anesthesia does not affect the oxy- 
gen tension. However, Taylor? has pointed 
out that regional anesthesia seems to have a 
minimal effect on cord oxygen saturations. 

The umbilical vessel oxygen tensions in 
this series correlate well with those previously 
published by both McClure and Prystowsky. 
We found a 29 per cent increase in the um- 
bilical vein oxygen tension at vaginal deliv- 
ery with supplemental oxygen, and McClure‘ 
reported a 33 per cent increase. Prystow- 
sky* > has reported an average pO, in the 
umbilical vein of 18.1 mm. when the mother 
breathes 21 per cent oxygen and 31.7 mm. 
when the mother breathes 100 per cent oxy- 
gen. Comparable figures in our series would 
be 16.9 and 29.4 mm. of mercury, respec- 
tively. 

Our one point of difference would appear 
to be the intervillous space. Here our results 
are consistently lower than those previously 
reported. Our average for the intervillous 
space on 21 per cent oxygen is 23.3 mm. of 
mercury, while Prystowsky’s average 37.5 mm. 
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of mercury. This difference could perhaps be 
explained by the preponderance of cesarean 
section deliveries in our series. We also had 
a lower pressure in the supplemental oxygen 
group (39.2 mm. versus 63.8 mm.). This dif- 
ference may be on the basis of equilibration 
times. We have reason to believe from studies 
on a few patients that equilibration in the 
intervillous space with the maternal artery 
is not achieved within 5 minutes. Thus, if 
supplemental O, were given longer than 5 
minutes, one would expect higher intervillous 
space values. Prystowsky stated that his pa- 
tients received supplemental O, for from 5 to 
15 minutes, while the majority of our pa- 
tients had only 5 minutes of O,. Equilibra- 
tion in various fluid spaces will be the sub- 
ject of a subsequent report. This would ob- 
viously affect the gradients obtained. Our 
gradients are consistently lower, averaging 
6.5 mm. in the 21 per cent oxygen group and 
13.1 mm. in the 100 per cent oxygen group. 
The gradient did not seem to be significantly 
increased in 3 of our 4 patients when sup- 
plemental oxygen was used. In the one pa- 
tient who did show a significant increase in 
the gradient there was an extremely low 
gradient (2.9 mm.) when she was breathing 
room air. 


Summary and conclusions 


1. Our results indicate, as have others, 
that supplemental oxygen raises the oxygen 
tension in the fetal circulation. 

2. The increase in oxygen tension was 77 
per cent in the umbilical venous blood at 
cesarean section and 29 per cent in the same 
compartment at vaginal delivery. 

3. The baby being born via cesarean sec- 
tion would seem to benefit most from sup- 
plemental oxygen administration to the 
mother. 

4. The intervillous space to umbilical vein 
gradient was uninfluenced by supplemental 
O, in the majority of patients. 
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Measurements of vasopressinase in maternal 


and cord blood 


ALLAN C. BARNES, M.D. 
JOHN B. SAWYER 
Cleveland, Ohio 


As EARLY as 1937 Schockaert and Lam- 
billon' observed that the increase in blood 
pressure in the laboratory animal caused by 
0.1 unit of vasopressin could be eliminated 
by 5 ml. of serum from a woman in the 
eighth month of pregnancy. In 1950 Dieck- 
mann and co-workers? reported that the 
antidiuretic effect of a solution of posterior 
pituitary would also be eliminated by a sub- 
stance in the plasma of pregnant women 
from the fourteenth week of pregnancy 
through the early puerperium. 

More recently Hawker* * and Dicker and 
Tyler® have confirmed and extended these 
observations. The studies of both these 
groups of workers point to an enzymatic 
mechanism of inactivation, and Hawker has 
found this enzyme (vasopressinase) in pla- 
cental extracts as well as in the plasma of 
pregnant women. 

The studies herein reported were under- 
taken to determine whether or not this 
enzyme was present in the plasma of the 
fetus, and, if so, its relative concentration in 
comparison with maternal levels determined 
at the same time. No investigations of the 
presence or absence of vasopressinase in fetal 
plasma could be found in the literature, al- 
though there would seem to be good a priori 
reason to suspect inactivation of the anti- 
diuretic hormone (ADH) in the newborn. 


From the Department of Obstetrics and 
Gynecology Western Reserve University 
School of Medicine. 


This study was carried out with the aid 
of grants from the Cleveland Area Heart 
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The finding of vasopressinase in the placenta 
by Hawker should make such an enzyme 
available to the fetus, and, as McCance and 
Young® point out, the neonate produces 
“urines with osmotic pressures which are 
sometimes no greater than that of the serum 
and never as great as that of the urine passed 
by a healthy adult after being deprived of 
water for a similar length of time.” The work 
of Alexander’ would indicate the baby in 
utero behaves as though nonresponsive to 
ADH, voiding large amounts of urine of low 
specific gravity. 

Heller® has also reported a lessened ability 
of neonates to concentrate their urine in re- 
sponse to the administration of Pitressin, and 
he has attempted to explain this on the basis 
of a decreased sensitivity of the neonatal 
kidney to ADH. He also® assayed the ADH 
content of the posterior pituitary of stillborn 
infants in contrast to the pituitaries of adults 
and found significantly lessened antidiuretic 
content in the pituitary of the infants, con- 
cluding that a lowered production of endog- 


’ enous ADH might account for the inability 


of the neonate to concentrate urine. Both 
of these observations, however, could be 
equally explained by a high concentration of 
vasopressinase lowering tissue levels of ADH 
and persisting in the neonatal plasma for 
some few days after cord ligation. Certainly, 
however, the newborn infant is incapable of 
concentrating urine,’® 74 and the possibility 
that both mother and fetus share a placen- 
tally manufactured enzyme capable of inac- 
tivating ADH deserves investigation. 
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Fig. 1. Urinary output of the assay animal plot- 
ted against time after test solution was adminis- 
tered. The plasma-and-saline curve represents the 
diuresis which had been established. It can be 
seen that adding the plasma of nonpregnant 
women to vasopressin is no different than adding 
saline to it, and the antidiuretic effect is marked. 
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Fig. 2. The same study as indicated in Fig. 1, 
except that the plasma comes from term pregnant 
women. The vasopressin is largely inactivated 
with the result that the plasma-plus-vasopressin 
curve approaches that of the established diuresis. 


Materials and methods 


A bioassay of antidiuretic activity has been 
employed in these studies similar in principle 
to others’* ** used in the assay of anti- 
diuretic substances. Laboratory rats were 
given ethanol to blockade endogenous ADH 
production’ and hydrated by gavage. Test 
materials were injected as diuresis was well 
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established, and antidiuretic activity was 
determined by comparing the rats’ urinary 
excretion with that of control animals. 

Blood was drawn from four groups of 
subjects and heparinized for assay of the 
plasmas. The four groups included: (a) 
nonpregnant women; (b) pregnant women 
in the last trimester; (c) women in the early 
puerperium (within the first 5 minutes post 
partum) ; and (d) the freshly cut umbilical 
cord. All blood samples were centrifuged 
immediately and the plasma withdrawn. 
The plasma samples were assayed at once in 
most cases, or frozen at —5° C. for later assay. 

For assay purposes, three solutions were 
prepared: 

Solution I: 4 ml. plasma and 100 mU. 
vasopressin* 

Solution II: 4 ml. plasma and 1 ml. phys- 
iologic saline 

Solution III: 4 ml. physiologic saline and 
100 mU. vasopressin. 


Each of these solutions was shaken and then 
incubated for 40 minutes at 37° C., at which 
time they were ready for intraperitoneal in- 
jection into the test animals. 

Six rats, weighing 225 to 350 grams each, 
were gavaged with 10 v/v per cent ethanol in 
water to 5 per cent of their body weight, 
and placed in pairs in clean metabolism 
cages for volumetric urine collection. One 
hour later the rats were regavaged (with 
plain tap water) to 5 per cent of their body 
weight. Twenty minutes after the second 
gavage both rats of each pair received an 
intraperitoneal injection of 2 c.c. of one of 
the incubated solutions. Volumetric collec- 
tion of the urinary output was continued, 
the measurements being recorded every 20 
minutes for the next 2 hours. From the total 
fluid intake of the two gavages was sub- 
tracted the urinary output which took place 
prior to administration of the test solu- 
tion; the urinary output for each pair of 
rats for each period of time was then ex- 
pressed as the percentage of this difference. 

In preliminary trials this assay gave con- 
sistent results with each of the test solutions. 


*Supplied as Pitressin by Parke, Davis and Company. 
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The plasma (4 c.c.) to vasopressin ratio 
(100 mU.) was selected because it lies in 
approximately the same range used by Haw- 
ker? and Schockaert and Lambillon? in their 
work and falls roughly midway between the 
ratios used by Dieckmann and _ associates* 
and Dicker and Tyler. Hawker* found 
vasopressinase activity in 0.1 ml. plasma to 
5 mU. vasopressin; Schockaert and Lam- 
billon, in 5 ml. plasma to 100 mU. 
vasopressin; Dieckmann and associates, in 8 
ml. plasma to 40 mU. vasopressin; and 
Dicker and Tyler, in 0.2 ml. plasma to 1,000 
mU. vasopressin. Each investigator used a 
different assay. 


Results 


Figs. 1 and 2 summarize the findings in 
the groups of 5 nonpregnant and 8 pregnant 
women, respectively. In these graphs mean 
values of cumulative urine output are plotted 
against time after injection of the test solu- 
tion. It can be seen from Fig. 1 that incu- 
bating vasopressin with the plasma from each 
of the 5 nonpregnant woman tested did not 
alter the antidiuretic effect of the vasopressin. 
On the other hand, the rats that received 
only plasma and saline continued their 
diuresis unabated. From this, the dual con- 
clusion can be reached that the normal 
plasma has no inherent antidiuretic effect, 
nor is there any evidence of vasopressinase 
in the nonpregnant control. 

In Fig. 2, however, which records the 
findings in the patients in the last trimester 
of pregnancy, quite different curves are ob- 
tained. Unopposed vasopressin continues to 
exercise its marked antidiuretic effect, but 
this effect is destroyed by incubation with 
the patient’s plasma, so that this curve ap- 
proaches that of plasma and saline alone. 
The “p” value of less than 0.001 in this 
graph eliminates the possibility that the dif- 
ferences in these two curves occurred by 
chance alone. 

These two figures attest the sensitivity of 
the experimental technique and confirm the 
findings of others that the plasma of preg- 
nant women possesses a significant vasopres- 
sinase activity while plasma from nonpreg- 
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nant women displays no such activity at all. 

In Fig. 3 are plotted the similarly calcu- 
lated curves for 10 maternal and 10 simul- 
taneously collected fetal blood samples. For 
each time interval the mean value of all 
determinations was taken. The two control 
curves (cord plasma plus saline and mater- 
nal plasma plus saline) lie almost on top of 
each other. Again the maternal plasma, 
when incubated with vasopressin, destroys 
the antidiuretic effect of the latter (“p” 
compared with the vasopressin-plus-saline 
curve again is less than 0.001). The cord 


= Pitressin + Maternal Plasma 
v= Pitressin Cord Plasma 
Maternal Plasma + Saline 
Cord Plasma + Saline 
= Pitressin + Saline 


a 


URINE OUTPUT, mi. % 
8 


40 60 80 100 120 
TIME IN MINUTES 


Fig. 3. Fetal cord blood compared with the 
mother’s plasma taken at delivery. The curves for 
maternal blood resemble those of the pregnant 
controls indicated in Fig 2; the curves for this 
study of cord blood resemble those for nonpreg- 
nant women illustrated in Fig. 1. 


60 


Pitressin + Maternal Plasma 
var=m-9 = Pitressin + Cord Plasma 
@===e = Maternal Piasma + Saline 

Cord Plasma + Saline 
= Pitressin + Saline 


URINE OUTPUT, mi. % 
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TIME IN MINUTES 


Fig. 4. The same study as illustrated in Fig. 3, 
with the amount of vasopressin cut in half. 
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plasma, however, gives no indication of any 
enzymatic activity whatever against vaso- 
pressin, and the results were consistent 
among these various plasma samples to ren- 
der additional cases unnecessary. 

From these findings it can be concluded 
that, as revealed by this test, fetal blood 
showed no evidence of enzymatic activity 
which would neutralize the antidiuretic im- 
pact of vasopressin. In view of the fact that 
4 ml. of plasma was used throughout, this 
means that on either the basis of compara- 
tive weights or on the basis of comparative 
blood volumes, a considerably greater pro- 
portion of placental blood was employed 
than maternal blood. Nevertheless, it was 
felt that the negative findings indicated in 
Fig. 3 would be rendered more conclusive if 
the study were repeated halving the amount 
of vasopressin. 

Fig. 4 summarizes 2 cases in which the 
exact procedure as outlined above was car- 
ried out, except that 50 mU. of vasopressin 
was used throughout instead of the 100 mU. 
employed in all other studies. A consideration 
of the curves plotted in this figure indicates 
no substantial difference from those in Fig. 
3. A vasopressinase mechanism in cord blood, 
if present at all, is at such low levels com- 
pared with maternal plasma as to be in- 
significant. 


Comment 


The surprising dearth of studies of fetal 
enzymatic systems is reflected in the fact that 
Page’s excellent summary and classification’® 
of placental transfer mechanisms fails to 
mention enzymes at all. From the point of 
view of molecular weight, however, such 
transfer should be possible since most 
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enzymes are in the 30,000 to 50,000 range 
while some are as low as 10,000 to 12,000, 
and Bruner’® has demonstrated chorionic 
gonadotrophin in fetal blood (range of 
molecular weight 60,000 to 100,000). Alka- 
line phosphatase is found in markedly ele- 
vated levels in the serum of pregnant women 
and is likewise high in the baby at birth, 
declining gradually over the first week or so, 
but there could be many explanations for 
this phenomenon other than passive transfer. 
Other enzymes have not been exhaustively 
studied in the fetal circulation, or, where re- 
ported, are of such levels that one would 
assume their source to be the fetus itself. 

From the point of view of explaining fetal 
and neonatal renal behavior, the present 
negative findings would tend to rule out a 
diabetes insipidis—like state due to enzymatic 
destruction of ADH in the fetal circulation. 
If Heller’s*® findings of nonresponsiveness 
of the neonate to administered Pitressin can 
be confirmed and extended (and they have 
been disputed by Barnett’’) it would point 
to the renal tubular response as representing 
the key to this situation. Otherwise a rela- 
tive deficiency of ADH production by the 
fetal pituitary remains the most likely ex- 
planation. 


Conclusions 


1. Umbilical cord plasma does not in- 
activate the antidiuretic impact of vaso- 
pressin even at dosage levels which are pro- 
portionately much less than the doses which 
are significantly inactivated by maternal 
plasma. 

2. A vasopressinase mechanism cannot, 
therefore, be invoked to explain the dilute 
urine of the term fetus and the neonate. 
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Placental oxygen consumption in vitro 


|. Baseline studies 


EMANUEL A. FRIEDMAN, M.D. 


MARLENE R. 
New York, New York 


T HE delicate balance between the availa- 
ble supply of oxygen in certain anoxic states 
has raised in our minds the question of the 
existence of potential competition for said 
supply between fetus and placenta. The pla- 
cental exchange of diffusible gases between 
mother and fetus is an aspect of physiologi- 
cal function requiring considerable study. 
Oxygen and carbon dioxide apparently pass 
by simple diffusion. The permeability of the 
placenta to these gases, however, is not so 
rapid nor so efficient as in capillaries else- 
where.*® The speed of equilibration between 
maternal and fetal gradients is said to be 
aided by morphological arrangements but 
may be impeded by the competing metabo- 
lism of interposed placental tissue. 

With this in mind, and as part of a large 
prospective clinical correlative investigation, 
an intensive study of the oxygen utilization 
of fresh placental tissue was undertaken. 
The tissue was obtained in various states of 
maternal health and disease, in different 
gestational stages, and under varying con- 
ditions of labor and delivery. It is con- 
templated that these data may in time be 
sufficiently numerous to allow for adequate 
statistical correlation with the aforemen- 
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tioned clinical features, with histological and 
histochemical status of the placenta, and, 
ultimately, with the fetal outcome. To date, 
the number studied is relatively small, but 
it allows a report of our baseline data in 
order to serve for comparison with and com- 
plementation of precedent studies along sim- 
ilar lines and to stimulate other investigators 
to pursue this avenue further. 

The study of the metabolic activity of 
isolated intact tissue was elaborated by Nobel 
prize winner Otto Warburg,?? who demon- 
strated that thin slices or minces of tissue 
continued their metabolic activity in vitro, 
under conditions as nearly physiological as 
possible to attain and that this activity could 
be quantitated with reasonable accuracy. 
The tissue slice was felt to represent or- 
ganized surviving tissue, the metabolism of 
which reflected that of the original tissue in 
situ, at least qualitatively and in a repro- 
ducible fashion.*® 

The manometric techniques, modifications 
of those of Barcroft,? Brodie,* and War- 
burg,® 22 have been determined to be far 
superior in accuracy, convenience, and ease 
of performance than available chemical or 
perfusion methods. The information ob- 
tained, however, suffers from being essen- 
tially incomplete as a measure of true tissue 
metabolism in that nervous and hormonal 
influences are, of course, absent, and that 
precise data. concerning substrate utilization 
and end product formation are lacking.’ 

Loeser!? applied the Warburg technique 
to the study of aerobic and anaerobic carbo- 
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hydrate metabolism of the placenta in 1932, 
demonstrating decreasing lactic acid produc- 
tion with advancing gestational age. 

Wang and Hellman** pioneered the cor- 
relative study of placental oxygen consump- 
tion and associated progressive histological 
changes of pregnancy in 1943. Thirty-six 
cases were studied to demonstrate the pro- 
gressive decline in oxygen uptake with ad- 
vancing pregnancy from QO: 5.3 ul per 
milligram dry weight per hour at 2 months 
(one case) to 1.7 at term (18 cases). This 
was felt to be due perhaps to the reduced 
numbers of functioning cellular units as oc- 
curs with syncytial degeneration of terminal 
villi. It was purported that hypertensive dis- 
ease produced no change (3 cases); and 
that nitrous oxide-ether (3 cases) and 
Seconal-paraldehyde (10 cases) were simi- 
larly without effect. From the technological 
point of view, it was determined that adding 
glucose to the substrate did not change the 
absolute or relative oxygen utilization. 

Page,** in addition to confirming a de- 
cline in oxygen utilization in the third tri- 
mester, noted a tendency toward low QO, 
determinations in 4 of 7 placentas from 
toxemic patients. He hypothesized that a 
relative ischemia of the placenta is associ- 
ated with a marked reduction in the ratio 
of maternal supply to fetal metabolic de- 
mand. This may result from diffuse hypoxia 
or relative uterine ischemia secondary to any 
one of several factors including increased 
hydrostatic pressure within the intervillous 
“lake” from increased tension in the uterus 
or abdomen, diffuse mechanical compression 
of uterine vessels as in labor, vasomotor ar- 
teriolar constriction, systemic disease, or ma- 
ternal anemia. 

James, Elliott, and Page® studied the ef- 
fect on the oxygen uptake of adding various 
substances to the medium. It was found, 
for example, that dextrose or pyruvate did 
not affect the QO., nor did morphine. On 
the other hand, it was decreased by mer- 
peridine, Amytal, scopolamine and diethyl- 
stilbestrol, and increased by succinate, hy- 
droquinone, dinitrophenol and methadon. 
The study suffered from its use of consecu- 
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tive observations, consisting as it did of an 
80 minute precedent control period followed 
by an equal period of observation under 
the influence of the new substrate. It was 
alleged that the decline in placental meta- 
bolic activity was of the order of 13 per cent 
over a 5 hour period. This has not been 
confirmed in previous? or subsequent?® 
studies; the decay appears to be much more 
rapid, of the order of 10 per cent per hour 
(vide infra). 

Thompson and Tickner’’ showed an in- 
crease in oxygen uptake of the placenta 
with estrogen in the presence of Tyramine; 
no effect was seen in the absence of Tyra- 
mine. 

Hellman, Harris, and Andrews® enlarged 
on their study to include 61 normal, 2 hy- 
pertensive, and 12 toxemic patients. Thir- 
teen of the fetuses were under 2,000 grams. 
They reaffirmed the decrease in QO, with 
gestational age, although the highest record- 
ings were at 16 and 22 weeks, respectively. 
No effect was seen from toxemia. Similar 
findings were observed with reference to 
anaerobic glycolysis. ‘The techniques em- 
ployed varied from the standard in the use 
of room air for the gas phase and drying 
the residua of each experiment to obtain 
its dry weight, rather than using a weighed 
portion of the original tissue. Anticipated 
errors are of the order of up to 30 per cent® 
for use of room air and as much as 40 per 
cent?® for the method of dry weight de- 
termination. 

Villee,® in a rather comprehensive in- 
vestigation of placental metabolism, studied 
40 preterm and 40 term placentas. He 


‘noted a linear decrease in QO, down to a 


plateau which extended from 30 weeks till 
term. He also demonstrated a progressive 
reduction in the water content of the pla- 
centa with advancing age. With reference 
to carbohydrate metabolism, glycogen con- 
tent, and the ability to synthesize glycogen, 
glucose utilization and production, pyruvate 
utilization, and lactate production decreased 
with age. Eight placentas from toxemic pa- 
tients were found not unlike the normal of 
corresponding age. Studying the effects of 
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adding hormones in vitro, he found that 
insulin effected no change in oxygen con- 
sumption, whereas both cortisone and aque- 
ous adrenal extracts decreased it. Similarly, 
estradiol*® was determined to stimulate the 
oxidative metabolism of the placenta. 

Kyank*® ™ reaffirmed the decline in QO, 
with progressing gestational age and could 
show no differences between placentas from 
normal and from toxemic women (39 nor- 
mal and 22 with toxemia). 

Domany and associates,* too, showed the 
negative correlation of QO, with fetal age 
(25 preterm observations) and could find 
no differences in placentas associated with 
toxemia. 

MacKay" also demonstrated the regres- 
sion of QO, with age (10 cases under 30 
weeks). Her large series of 267 patients, 
including 148 normal and 74 with toxemia 
of pregnancy, would have been all the more 
impressive had some of her material not 
been stored for so long prior to use. It is 
asserted that “storage up to 8 hours did 
not affect the rate of oxygen consumption”; 
but the QO, values, although comparable, 
were among the lowest reported in the lit- 
erature (1.4 wl per milligram per hour at 
term as contrasted with 1.7 of Wang and 
Hellman, 1.9 of James and co-workers and 
Villee, 2.0 of Page and this series, 2.8 of 
Kyank, 3.0 of Hellman and associates, and 
3.3 of Domany and co-workers). In addi- 
tion, room air was used for the gas phase. 
Nevertheless, a significant reduction in QO, 
was found in association with toxemia, cor- 
related apparently with the duration and 
severity of the disorder. 

It is clear that although these several 
studies have shed some light on the sub- 
ject of placental metabolism and the fac- 
tors which may influence it, there is con- 
siderable controversy both as to what 
constitutes accurate data and as to their 
interpretation. There is obvious need for 
continued study in the field. 


Methods 


Standard manometric techniques were 
used, with the precalibrated Barcroft-War- 
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burg vessels of about 20 ml. capacity being 


employed. Physiological Ringer solution 
containing M/15 phosphate buffered at pH 
7.4 was the fluid medium. A series of de- 
terminations, done to verify the effect of 


-adding glucose (2 mg. per milliliter) to the 


substrate, yielded data to show that there 
was no apparent influence on the aerobic 
metabolic activity. The gas phase was oxy- 


gen. A group of simultaneously run analyses 


demonstrated a reduction in the oxygen 
consumption of up to 16 per cent (average 
12 per cent) when room air was used in- 
stead of 100 per cent oxygen. A constant 
temperature of 37° C. was maintained. 
Carbon dioxide absorption was accom- 
plished by the presence of 0.2 ml. of 20 
per cent potassium hydroxide in the center 
well of the reaction flask. After equilibra- 
tion, readings were obtained every 15 min- 
utes for a minimum of one hour. 

Placentas, obtained immediately at de- 
livery, were promptly processed. Multiple 
samples were taken from the depths of the 
placenta, avoiding the surfaces,  thick- 
walled blood vessels, necrotic or traumatized 
portions, and infarcted areas. Tissue ob- 
tained from the decidual surface was found 
to utilize oxygen at up to about a 40 per 
cent slower rate than the more centrally lo- 
cated tissue. Grossly necrotic or infarcted 
areas were determined to use almost no 
detectable oxygen by these techniques. The 
tissue was washed in Ringer-phosphate solu- 
tion, slices of 0.5 mm. thickness obtained 
by Stadie-Riggs tissue-slice technique*® or 
with fine scissors, and gently blotted with 
filter paper. Weighed aliquots (as many as 
10 for any given placenta) were placed 
in the reaction vessels, and a similar quan- 
tity dried overnight at 100° C. and re- 
weighed for the determination of the per 
cent solids. 

Oxygen uptake was quantitated in micro- 
liters per milligram dry weight of placenta 
per hour as determined by calculating the 
volume of gas necessary to change the pres- 
sure a measured amount within the mano- 
metric system under known constant con- 
ditions of temperature and volume. 


| | 
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Materials 


A series of 477 essentially unselected pla- 
centas were obtained for study from the 
delivery unit of the Sloane Hospital for 
Women during the year 1958. Exclusion of 
308 deemed to be of somewhat dubious 
value because of delays beyond one hour 
prior to beginning respirometric readings 
(vide infra) left a representative group of 
169. Among these were 54 that were asso- 
ciated with known maternal or fetal ab- 
normalities and perinatal deaths. There 
were 17 preterm infants (fetuses under 
2,000 grams). The remaining 115 could 
therefore be considered a group of placentas 
from normal term pregnancies for purposes 
of establishing the normal range of the 
QO.. 

The “normal” group of 115 cases was 
constituted as follows: 79.4 per cent white 
(including 14.0 per cent of Puerto Rican 
background) and 20.6 per cent Negro; 30.8 
per cent nulliparas, 69.2 per cent multip- 
aras; 50.4 per cent cesarean sections 
(4.7 per cent primary), and 1.9 per cent 
breech deliveries; average gestational age 
39.8 weeks; average fetal weight 3,240 
grams. 

Except for the excess numbers of repeat ce- 
sarean sections and the absence of compli- 
cating features, the group represents a rea- 
sonably good cross section sampling of the 
hospital population. 

All gestational ages were represented in 
the preterm group. The very young pla- 
centas were obtained at hysterotomy or 
curettage performed for a variety of rea- 
sons, including rheumatic heart disease, se- 
vere collagen disorder, carcinoma of the 
cervix, carcinoma of the breast, brain tu- 
mor, myasthenia gravis, and schizophrenia. 
Other abnormalities alluded to above in- 
cluded 9 stillbirths, of which 5 occurred at 
term, 7 neonatal deaths, 11 cases of pre- 
eclampsia, one case of essential hyper- 
tension, 6 patients with bleeding in the 
third trimester (at least one of which 
was caused by abruptio placentae), 5 syph- 
ilitic patients, one diabetic, and 2 sets of 
twins. 
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In addition to this material, several addi- 
tional groups were tested to study the ef- 
fects of the following factors: the use of 
room air instead of oxygen for the gas 
phase; the use of buffered saline or adult 
human serum for the fluid medium; the 
addition of glucose substrate; the survival 
or, more precisely, the decay rate, under 
different conditions of storage, including 
temperature gradients of 37° C., 22° C., 
5° C., -20° C., -33° C., and -40° C.; the 
variations in QO, of various portions of 
the placenta; the differences between the 
superficial tissues and the depths of the pla- 
centa; the oxygen consumption of the 
chorion and amnion, respectively, of the 
umbilical cord and of the fetal placental 
blood. 


Results 


Decay data. Since a certain amount of 
delay is inevitable in collecting placentas 
more or less routinely, it was of paramount 
importance to determine as precisely as 
feasible the actual rate of decay from the 
time of delivery under set conditions of 
storage. We have already referred to vari- 
ous conflicting statements in the literature 
in this regard. 

Fig. 1 illustrates the over-all survival rate 
of 423 term placentas (excluding 54 known 
abnormal placentas) under all conditions 
of storage. These data may be represented . 
by the parabolic regression curve y = 1.55 
— 0.143x + 0.015x? (from the mean center, 
where x = 0, at 3.0 hours).* The rate of 


decay (the slope of the curve represented 


by its first derivative ov = — 0.143 + 
x 


*The parabolic regression curves utilized in this report 
were derived by the method of least squares, where the 


constants of the curve y = a + bx + cx’, from mean 
center at x = 0, are defined by the equations 
Sy = na + brx + crx? 


= + brx? + cLx® 
= alx? + + 
Correlation coefficient r as used herein was derived 
from the formula 
— nXY 

(Sx? — nX?) (Zy? nY?) 
where X and Y are the mean values for x and y observa- 
tions, respectively. 
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Fig. 1. The scatter of the QO, determinations of 
normal term placentas under all conditions ex- 
cept cold storage. Each point represents the aver- 
age QO, in microliters of oxygen per hour per 
milligram dry weight of placenta of all samples 
of at least one placenta plotted against the delay 
from delivery until the first manometric reading 
was obtained. The line represents the mean para- 
bolic regression curve of all the data. 


0.030x) diminishes with the passage of 
time, and the cumulative decay rate rises 
sharply at first (10.4 per cent the first hour) 
but gradually diminishes until the theoreti- 
cal parabolic peak is reached at about 7 
hours, at which time 42.5 per cent decay 
from the initial metabolic activity is noted. 
The average decay based on a linear regres- 
sion trend (y = 2.20 — 0.185x) is 8.4 
per cent per hour. Statistically, there is 
significant correlation between the QO. 
and the interval delay from delivery 
(r = — 0.64). 

Fig. 2 demonstrates the mean decay 
curves at various conditions of storage, rep- 
resented by 


= 1.35 -— 0.271x + 0.023x? 
= 1.50 — 0.139x + 0.013x? 
1.71 — 0.135x + 0.032x? 
0.35 — 0.287x + 0.088x? 


y 
y 
y= 
y 
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In Fig. 3 are depicted the cumulative deg- 
radation data of each of these curves on 
a percentage basis for comparison. Clearly, 
although refrigeration at 5° C. may indeed 
retard decay somewhat (from 16.1 per cent 
the first hour at 37° C. to 12.4 per cent) 
it is not sufficient to permit utilization of 
material so stored. It is noteworthy that 
room temperature is no less efficient during 
the early hours of storage. At —20° C. (deep 
freeze) and similarly at -40° C. (solid CO,), 
destruction of cellular integrity is so rapid 
as to accelerate the breakdown of metabolic 
activity as measured by oxygen utilization. 

With reference to degradation of meta- 
bolic activity under physiological conditions 
in the Barcroft-Warburg apparatus, one 
finds it to be essentially the same as that 
at 37° C. ex situ (y = 1.43 — 0.178x + 


0.074x?) (Fig. 2). The slope of decline (= 


— 0.178 + 0.148x) interdicts the use of 
consecutive observations to study the effects 
of various additives, as was done by James, 
Elliott, and Page.® The cumulative decay 
rises from 20.5 per cent during the first 
hour to a peak of 49.8 per cent at about 
4 hours (Fig. 3). 

It is quite clear, therefore, that in order 
to achieve reproducible results and data of 
comparable accuracy, one must utilize only 
fresh material and process it rapidly so that 
the interval of delay from delivery to the 
first manometric reading is minimal. This 
keeps the methodological error about that 
of the apparatus, the latter found to be 
somewhat less than the + 5 per cent previ- 
ously reported.*® 

Data on media and gas phase. Reference 
has already been made to the lack of effect 
of glucose (2 mg. per milliliter) in the fluid 
medium. It has been shown repeatedly 
that, in so far as the aerobic metabolism 
is concerned, oxygen utilization does not 


at 37° C. (mean 3.1 hours), 
at 22° C. (mean 3.2 hours), 
at 5° C. (mean 3.2 hours), and 
at -20° C. (mean 3.6 hours). 
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appear to be enhanced by the presence of 
glucose. The QO, values obtained in stimul- 
taneously run samples are well within the 
5 per cent allowable experimental error, 
and, contrary to the findings of some,® on 
the lower side of the control (Ringer-phos- 
phate) rather than on the higher. 

Similarly, buffered saline instead of 
buffered Ringer solution yields no detect- 
able differences. Human serum, on the 
other hand, enhances the oxygen consump- 
tion an average of 18 per cent over control 
tissues. This leads us to doubt that Ringer 
solution is indeed a “physiological milieu” 
and raises the academic question of the real 
need for such an environment in these in 
vitro studies. This aspect certainly requires 
further investigation. 

By substituting room air for 100 per cent 
oxygen as the gas phase, we reduce the 
oxygen consumption an average of 12 per 
cent (range, 8 to 16 per cent). This effect 
has been reported by Domany and associ- 
ates. It is not unexpected since it is known 
that eliminating oxygen completely by sub- 
stituting 100 per cent nitrogen, for example, 
will effectively reduce the QO, to zero."* 
The effect on the QO, of changing the 
oxygen concentration of the gas phase is 
shown in Fig. 4. It is not clear whether 
this effect is an intrinsic reduction in meta- 
bolic activity or just the result of a reduc- 
tion in available oxygen supply or a com- 
bination of these factors. 

Data on placental components. In order 
to determine the relative oxygen require- 
ments of the various portions of the pla- 
centa, these are individually examined in 
association with control tissues from the 
depths of the same placenta. 

The decidual plate, for example, depend- 
ing on the amount of fibrosis and fibrin and 
calcium deposition, is found to use up to 
41 per cent less oxygen than the corre- 
sponding more centrally located tissues. 
Fetal placental blood uses about 7.5 per 
cent of the oxygen of corresponding pla- 
cental tissue. The QO, of amnion is 40 per 
cent of normal, but the chorionic membrane 
has the same oxygen needs as the villi. The 
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Fig. 2. The mean parabolic decay curves of pla- 
cental oxygen consumption at various storage 
temperatures. QO, observations done at 37° C. 
are plotted against interval delay from de- 
livery. 


2 3 


DELAY, hours 


= 


Fig. 3. Average cumulative decay curves of the 
QO, at different temperatures; the data corre- 
spond to those of Fig. 2. It appears that decay is 
impeded somewhat by cold storage at 5° C. but 
that temperatures below freezing damage the cel- 
lular metabolic integrity. 
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Table I. Oxygen consumption of placental components 
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Total O; 
Wet weight Average QO: Dry weight consumption 

Component (grams) (nl/mg./hr.) (grams) (ml./hr.) 
Villi 210 2.0 32.0 64.0 
Chorion 25 2.0 3.0 6.0 
Decidual plate 50 1.2 8.0 9.6 
Amnion 25 0.8 3.0 2.4 
Chorionic plate 85 0.6 13.0 7.8 
Umbilical cord 35 0.3 4.0 1.2 
Placental blood ; 1.0 


chorionic plate has about 30 per cent of the 
activity. The umbilical cord uses approxi- 
mately 16 per cent of the placental oxygen 
consumption. 

Breakdown (Table I) according to the 
average weights of the component portions 
of the placenta and their respective oxygen 
requirements (based, of course, on in vitro 
determinations) illustrates the relative de- 
mands of the normal placenta. Approxi- 
mately 90 ml. total of oxygen is taken up 
per hour, of which 70 per cent is used by 
the villi. The latter constitutes about 40 per 
cent of the entire placental weight; the 
remaining 30 per cent of the oxygen is 
utilized by the remaining 60 per cent (by 
weight) of the placenta. 

The concept of the total oxygen require- 
ment of the placenta and its relationship to 
fetal anoxia is being investigated further 
and will be reported upon at a later date. 

Normal data. The 115 selected normal 
fresh placentas, when examined as a group, 
range narrowly about a QO, of 2.02 ul per 
milligram dry weight per hour, standard 
deviation 0.33, standard error 0.03. The 95 
percentile limits of normal, therefore, are 
established by these data at between 1.37 
and 2.67 for individual observations. Limits 
of normal for grouped data will vary, of 
course, with the size of the sample popula- 
tion but appear at best to be between 1.96 
and 2.08. 

Subdivision into groups according to vari- 
ous clinical features which may act to alter 
the placental metabolism allows examina- 
tion of the potential effects of these factors. 
Unfortunately, insufficient numbers 


are 


available in the present series to permit 
clear-cut evaluations. Some of these, never- 
theless, are presented below in order to 
illustrate trends which appear to be present. 
Study is being continued along many of 
these lines. 

Gestational age. Our group of preterm 
infants is admittedly small although com- 
parable in size to series previously reported. 
When we divide these cases according to 
weight criteria of nonviability (under 500 
grams), previability (500 to 999 grams) 
and prematurity (1,000 to 1,999 grams), we 
find the mean QO, to be 3.42, 3.01, and 
2.43, respectively, as opposed to 2.02 at 
term. A truly linear regression curve is 
found (y = 3.84 — 0.047x) (Fig. 5) when 
the data are all studied on the basis of 
menstrual age. This is somewhat in contra- 
diction to the parabola of decreasing nega- 
tive slope found by Villee’® and that of 
Mackay" with increasing negative slope. 
In effect, these data follow the middle 
course between those two curves; in fact, if 
one were to combine the previously pub- 
lished observations, the parabolic forms 
would yield to a straight line of almost 
precisely the same slope as that reported 
here. Statistical correlation for these data 
is demonstrated (r = — 0.72). 

The maternal environment. Grouping pa- 
tients from whom placentas were obtained 
according to the existence or absence of the 
various maternal factors under examination 
affords an opportunity to determine the 
effect, if any, of these factors upon the 
oxygen consumption of the placenta. Among 
the innumerable factors which may be 
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Fig. 4. The correlation of placental QO, and oxy- 
gen concentration in the gas phase. It appears 
that placental activity decreases sharply with an 
inadequate supply of available oxygen. 


evaluated in this way are included maternal 
variants of age, race, and parity, as well as 
different types of maternal disease states. 
It is observed, for example, that the QO, 
falls parabolically from a peak in the nullip- 
arous group (y = 1.76 — 0.103x + 0.031x’) 
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(Fig. 6) to a minimum in the para iv group. 
There were no observable trends with ad- 
vancing maternal age. 

Racial differences seem real, with a mean 
QO, of 1.91 + 0.08 for Negroes and 2.03 + 
0.04 for white patients, although the differ- 
ences are not statistically significant. A 
group of white patients of Puerto Rican 
background had an average QO, of 2.00 + 
0.07. (The limits stated refer to standard 
error.) 

The number of cases of abnormalities 
was small, as previously stated. Thirteen 
patients with toxemia of pregnancy yielded 
placentas with a mean QO, of 1.92 + 0.08, 
showing an insignificant tendency toward 
depressed oxygen consumption. There have 
been divergent opinions expressed about 
this matter, some finding no change in 
association with toxemia,® 7 7»? others a 
definite reduction in the oxygen uptake.** ** 
This remains to be verified. 

Five syphilitic patients had a mean pla- 
cental QO, of 1.87; one diabetic 1.84; 6 
patients with third trimester bleeding 1.96; 
one with essential hypertension 1.64; 2 with 
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Fig. 5. Placental QO; as a function of gestational age. A linear regression seems to 


exist. 


1960 
Number 6 

mit 

er- 

to 

of 
| 
ed. 

to 

00 

as) 

we 
and 

at 

is : 
hen 
of 
ra- 
ga- 

of 
ype. 
dle 
, | 
ub- | 

ost | | 
ted 

ata 
pa- 

ed 
the 
ion 
the 
the 
a 

| 


1066 Friedman and Sachtleben 
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PARITY 


Fig. 6. The mean effect of maternal parity on 
placental metabolic activity. 


polyhydramnios 2.07; and 2 with rheumatic 
heart disease 2.23. It is quite apparent that 
these data have little value in that they 
suffer from lack of sufficient numbers. 
With reference to maternal anemia, it is 
found that the mean QO, of placentas from 
patients with hemoglobin levels less than 10 
Gm. per cent is 2.07 + 0.07 as contrasted 
with 2.02 + 0.05 for patients with hemo- 
globin levels over 12 Gm. per cent, an inter- 
esting difference, albeit not significant. 
Labor and delivery. Variations in con- 
ditions prevailing during labor and delivery 
are also subject to review. Fetal presenta- 
tion or position is found to exert no detect- 
able influence on the metabolic activity of 
the placenta, nor does the sex of the infant. 
Prolonged duration of ruptured chorio- 
amniotic membranes was associated with a 
somewhat depressed mean QO, of 1.96 + 
0.08 in 13 cases where amniotomy had oc- 
curred at least 8 hours prior to delivery. 
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Sedation in labor produces equivocal ele- 
vation of the QO, in placentas from 5 
heavily sedated patients to 2.11 + 0.13, as 
opposed to a mean QO, of 2.02 + 0.06 in 
39 essentially unsedated patients. 

Duration of labor in patients who sub- 
sequently deliver vaginally is associated 
with mean QO, determinations as follows: 
81 labors of average duration 1.98 + 0.05; 
3 prolonged labors (over 20 hours total 
duration in primiparas, 12 hours in multip- 
aras) 1.97 + 0.22; and 4 precipitate labors 
(less than 4 hours in primiparas, 2 hours 
in multiparas) 1.88 + 0.08. The striking 
reduction in placental oxygen requirements 
in association with abnormally rapid labors, 
although without significance statistically, is 
of considerable interest, particularly in view 
of the recognized increase in birth hazards 
which accrue to the infant after this type 
of labor. 

The type of delivery was not without 
some apparent effect. The mean QO, as- 
sociated with spontaneous and low forceps 
deliveries was 1.95 + 0.05 and 2.02 + 0.05, 
respectively; whereas with cesarean section 
it was 2.15 + 0.09. Subdivision of the latter 
according to the existence of precedent 
labor yields a very interesting phenomenon: 
placentas delivered by abdominal section 
after the onset of labor had an average QO, 
of 1.85 + 0.15, while those unassociated with 
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Fig. 7. The correlative curve of oxygen consump- 
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labor averaged 2.32 + 0.10. This is statisti- 
cally a significant difference (p < 0.01); an 
explanation is wanting. The rare midforceps 
operations occurred in conjunction with 
placentas in which QO, values were cen- 
tered at 2.04; the breech deliveries at 1.71. 

No detectable differences could be found 
following the*use of Kristeller expression 
(2.00 + 0.09 with fundal pressure and 2.00 
+ 0.04 without it). 

Anesthetic effects are tabulated in de- 
scending order in Table II. We are again 
plagued by insufficient numbers, but trends 
appear to exist. There is a curious paradox 
in the disparity of observations between the 
several types of inhalation agents (elevated 
with cyclopropane, normal with nitrous 
oxide, and depressed with ether) and con- 
duction techniques (up with spinal and 
saddle block, essentially normal with caudal 
and epidural, and down with local and 
pudendal block). 

The fetus. Our ultimate aim, as previ- 
ously stated, is to attempt correlation of 
placental oxygen consumption with fetal 
outcome, particularly in potentially anoxic 
states. To demonstrate interim methods of 
doing so, the QO, determinations were 
grouped according to several observable 
features. 

The association with evidences of fetal 
distress in labor, for example, as with 
bradycardia (heart rate of less than 100 per 
minute) and/or the presence of meconium 
in the amniotic fluid, reduced the placental 
QO. somewhat to 1.80 + 0.25 and 1.97 + 
0.09, respectively, as opposed to 2.01 + 0.04 
in the absence of these signs. 

The condition of the infant at birth may 
be defined by the time necessary until sus- 
tained spontaneous respirations (TSR) are 
established. No clear-cut correlation is as 
yet apparent, but it is observed that the 
QO, levels of placentas of the more de- 
pressed infants (TSR greater than 2.5 
minutes) are elevated to an average of 2.15 
+ 0.27. 

More critical definition of the infant’s 
condition at birth is acquired by means of 
the Apgar score’ which grades the newborn 
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Table II. Effect of anesthesia 


Anesthesia | No. | QO; 
Saddle-spinal 12 2.14 = 0.12 
Cyclopropane 17 2.10 + 0.09 
Nitrous oxide 23 2.00 + 0.09 
Caudal-epidural 31 1.99 + 0.05 
Local-pudendal 13 1.92 + 0.09 
Ether 6 1.88 + 0.14 


at 60 seconds after birth on the basis of 5 
factors, each of which is given 2 points if 
satisfactory—heart rate, respiratory effort, 
muscle tone, reflex irritability, and color. 
Infants scoring 0 to 4 are considered in the 
depressed category. Placentas of a group of 
9 such babies had QO, values of 1.85 + 
0.16; the group scoring 5 to 10 averaged 
2.00 + 0.04. The parabolic regression curve 
for placental oxygen consumption by score 
(y = 1.96 + 0.04x — 0.030x?, mean center 
at score 5) (Fig. 7) shows the progressive 
depression of the QO, below score 4, a 
distinctive phenomenon worthy of further 
research. 

Those 10 infants who required major re- 
suscitative efforts (including positive pres- 
sure oxygen and endotracheal intubation) 
had slightly depressed placental oxygen 
needs, which averaged 1.97 + 0.16. 

Seven neonatal deaths were associated 
with placentas with an average QO, of 1.78 
+ 0.16. Death was due to prematurity in 4, 
infection (pneumonia and meningitis) in 2, 
and congenital abnormalities in one. There 
were 9 stillborn infants; 4 were associated 
with pre-eclampsia; one with erythroblasto- 
sis; one with abruptio placentae, and 3 were 


_ unexplained. The QO, values of 8 of these 


9 averaged 1.99. The ninth, associated with 
extensive maceration, demonstrated no pla- 
cental metabolic activity. It is of considera- 
ble interest that the placentas of 4 of the 
stillborn infants, although maceration indi- 
cated long-standing intrauterine death, 
demonstrated active function. 


Conclusions 

We have embarked upon a correlative 
study of the aerobic metabolism of the pla- 
centa in vitro in relation to clinical data 
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in an effort to define, if possible, the po- 
tential influence of factors present during 
pregnancy and parturition. Neither the 
enzymatic activity of the placenta nor its 
gas transfer mechanisms are clearly defined, 
nor are there currently available adequate 
methods of studying these in vivo. Never- 
theless, it is felt that the approach outlined 
herein is such that, although limited se- 
verely, it can be used to survey the field to 
point up material of probable significance 
worthy of more detailed examination. 

In light of the range of normal observa- 
tions and the multiple factors, both method- 
ological and clinical, which may alter the 
data obtained, it is apparent that any con- 
clusive results must await the accumulation 
of larger series. Previously reported ma- 
terial, as noted, suffers almost uniformly 
from this major fault, as parenthetically 
does this one also. 

Theorizations with regard to the changes 
which may occur in the placental activity 
must await confirmation of these changes 
and perhaps deeper study of underlying 
alterations in cellular metabolism. It is in- 
deed tempting, however, to consider ways 
in which the observations can be fitted to 
the several hypotheses regarding placental 
function, but we shall not indulge here. 

Suffice it to say that this method of 
investigation appears to permit the study 
of gross aerobic placental metabolism and 
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will thereby give some insight into the 
problems of fetal nutrition and oxygenation. 


Summary 


Barcroft-Warburg respirometric observa- 
tions of fresh in vitro placental tissue have 
been reported as part of a correlative study 
of the effects of various clinical features 
upon placental metabolism and their rela- 
tionship to fetal development and survival. 

Data are presented to illustrate the rates 
of decay of placental activity under various 
conditions of storage, indicating the urgent 
need to study the material in the freshest 
possible state. Similarly, degradation occurs 
so rapidly during manometric studies that 
consecutive observations for the purpose of 
determining the effects of adding substrates 
are interdicted. 

The reduction of the oxygen concentra- 
tion of the gas phase produces a correspond- 
ing, although nonlinear, reduction in oxygen 
uptake. 

Normal term placentas consume 2.02 + 
0.03 yl of oxygen per milligram of dry 
weight per hour. A linear decline is seen 
from early pregnancy to term. 

Numerous clinical factors are correlated 
with placental oxygen consumption, but, 
except in rare instances, the data are not 
sufficiently numerous to allow for statistical 
verification of observed trends. 
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VosBuRGH and his co-workers? demon- 
strated that the components of the amniotic 
fluids are exchanged at a relatively rapid 
rate, and, more recently, Plentl* has shown 
that the speed of exchange of the water com- 
ponent of the amniotic fluid is approximately 
450 ml. per hour, regardless of the total 
quantity of fluid involved. The exact sites of 
origin of the amniotic fluid are unknown and 
the routes whereby it returns to the maternal 
organism are uncertain. It seems reasonable 
to suppose that some of the exchange, both 
of fluid and of electrolytes, may take place 
across the fetal membranes via either the 
placenta itself or the uterus direct. 

The structure of the normal human am- 
nion and chorion in late pregnancy has re- 
ceived relatively little attention in the litera- 
ture. Petry and Daminger,* Bautzmann and 
Schroeder,> and, recently, Danforth and 
Hull® have described various aspects of the 
human fetal membranes. 


Method 


The amnion and chorion of several thou- 
sand infants delivered at or near term from 


From St. Bartholomew’s Hospital. 


This is a summarized description of the 
anatomy as described in an Arris and 
Gale Lecture, “The Anatomy, Physiology, 
and Pathology of the Human Amnion 
and Chorionic Membranes,” given at 
The Royal College of Surgeons of 
England on April 14, 1959. A full 
description of the material is in 
publication.! The work was performed 
during tenure of a Lawrence Research 
Scholarship at St. Bartholomew’s 
Hospital, London, England, and a 
Nuffield Travelling Fellowship held 

at the Boston Lying-in Hospital, 
Boston, Massachusetts. 


The microscopic anatomy of the 
human amnion and chorion 


GORDON L. BOURNE, F.R.C.S., M.R.C.O.G. 


both normal and abnormal pregnancies have 
been examined. Selected portions of mem- 
brane were taken from three areas: overlying 
the placenta, adjacent to the placenta, and 
as far as possible from the placental edge. 
The specimens were fixed in 10 per cent 
formalin and the sections, which were cut 
after being embedded in paraffin, were 
stained with hematoxylin and eosin. Mem- 
brane preparations were also made both of 
fresh tissue and of tissue fixed in formalin, 
for examination by phase microscopy and 
also for staining with hematoxylin and eosin. 
These were prepared by dissecting the vari- 
ous layers of both amnion and chorion from 
their neighbors and laying the tissue flat on 
a glass slide. The fresh material was sealed 
under a coverslip by paraffin wax, and the 
tissue fixed in formalin was placed on slides 
prepared with albumin. Frozen sections of 
membrane were also examined. 


Results 


The following description refers to nor- 
mal amnion and chorion. It is appreciated 
that many variations and _ pathological 
changes are frequently present but these are 
beyond the scope of this article, in which 
normality alone is defined. 

The amnion. The amnion, which is nor- 
mally 0.02 to 0.5 mm. in thickness, consists 
of five layers. These are, from within out- 
ward: (A) epithelium; (B) basement mem- 
brane; (C) compact layer; (D) fibroblast 
layer; and (E) spongy layer (Fig. 1). 

A. The epithelium. This is the innermost 
layer and is in contact with the amniotic 


« fluid. It consists of a single layer of cells 
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which are usually cuboidal but may be col- 


umnar over the placenta or flattened to 
pavement cells on the reflected amnion. They 
normally contain a single nucleus and are 
densely adherent to the underlying basement 
membrane. On their free, normally convex, 
surface they are surmounted by microvilli to 
form a brush border. The cells contain a 
number of vacuoles of varying size and the 
nucleus under high power appears irregular 
in outline. The well-marked intercellular 
membrane is condensed at the apex to form 
terminal bars. Intercellular canals are visible 
between most of the cells. They have a very 
complex structure. 

When viewed from above, as membrane 
preparations, the cells are seen to be polyg- 
onal in shape, appearing as an irregularly 
arranged mosaic. 

B. The basement membrane. This is a thin 
layer composed of a network of reticular 
fibers and is well marked over both the pla- 
cental and the reflected parts of the amnion. 
The superficial or inner aspect of this layer 
has a complex relationship with the epithe- 
lial cells. Short, blunt processes from the 
bases of the epithelial cells interdigitate with 
similar processes that arise from the base- 
ment membrane. 

C. The compact layer. This relatively 
dense layer is almost completely devoid of 
cells and consists of a complex network of 
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fo) 700 


Microscopic anatomy of amnion and chorion 1071 


reticular fibers. The outline of the mesh al- 
ters as tension is applied to it. This layer, 
which is probably the strongest of the am- 
niotic layers, is rarely thickened by edema, 
and it appears to resist, to some extent, pene- 
tration by leukocytes. 

D. The fibroblast layer. This is the thick- 
est layer of the amnion. It is composed of a 
loose fibroblast network embedded in a mass 
of reticulin. The cells occasionally show 
phagocytic activity. 

E. The spongy layer. The tissue of the ex- 
traembryonic celom is compressed between 
the amnion and the chorion to form the 
spongy layer. Its wavy bundles of reticulin, 
bathed in mucin, render routine staining dif- 
ficult, but these bundles are seen by phase 
microscopy as branching fibers having tri- 
angular-shaped nodes at the junctions. A few 
isolated fibroblasts are present in this layer. 
This layer frequently becomes edematous 
and, as such, accounts for the increase in 
thickness which often occurs in the amnion. 
It permits the amnion to slide upon the un- 
derlying chorion which is firmly adherent to 
the maternal decidua (Fig. 2). 

Macrophages (Hofbauer cells). These 
were described in the placenta by Hofbauer’ 
in 1905, since when they have frequently 
been known as Hofbauer cells, though they 
were previously mentioned by Langhans® and 
Virchow® and are probably the cells discussed 


Fig. 1. Section through human amnion and chorion (diagrammatic). 
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Fig. 2. Human amnion (above) and chorion (below) separated by the edematous spongy 
layer of the amnion. An obliterated chorionic villus is present in the trophoblast layer of the 


chorion. (Hematoxylin and eosin, x135; reduced ¥%.) 


by Miiller?® in 1847. They are single nu- 
cleated macrophages varying from 15 to 35 
» in diameter and having a foamy or vac- 
uolated cytoplasm. Their single nucleus is 
eccentrically situated and often reniform in 


shape. The cellular outline varies, being usu- 
ally oval or round, but, not infrequently, 
pseudopodia are present. Hofbauer cells are 
normally present in the fibroblast and spongy 
layers of the amnion and in the cellular, re- 
ticular, and trophoblastic layers of the cho- 
rion. They are occasionally seen in the com- 
pact layer of the amnion, especially if they 
are actively phagocytic. In vitro, these cells 
readily take up dye which they concentrate 
in their vacuoles, and in vivo they commonly 
contain relatively large quantities of meco- 
nium. 

The chorion. The chorion consists of four 
layers. These are, from within outward: (F) 
cellular layer; (G) reticular layer; (H) 
pseudo-basement membrane; and (J) troph- 
oblast (Fig. 1). 

F. Cellular layer. This is a thin layer con- 
sisting of an interlacing fibroblast network. 
It is frequently imperfect or completely ab- 
sent from the chorion when examined at 
term. 

G. Reticular layer. This forms the major- 
ity of the thickness of the chorion and con- 
sists of a reticular network, the fibers of 


which tend to be parallel. Nodes are present 
on the fibers at those places where branch- 
ing occurs. A few fibroblasts are present to- 
gether with many Hofbauer cells. 

H. Pseudo-basement membrane. This 
forms a type of basement membrane for the 
trophoblast. It is a layer of dense argyrophil 
connective tissue that is firmly adherent to 
the reticular layer above and which sends 
anchoring and branching fibers down into 
the trophoblast. 

I. Trophoblast. The deepest layer of the 
chorion consists of from two to ten layers 
of trophoblast cells in contact, on their 
deeper aspect, with maternal decidua. This 
layer contains the obliterated chorionic villi, 
one of which is shown diagrammatically in 
Fig. 1. 

Blood supply. The only blood vessels pres- 
ent in the fetal membranes are those in the 
region of the placenta itself. The umbilical 
vessels, on reaching the placenta, spread out 
and radiate over its surface, traveling within 
the substance of the reticular layer of the 
chorion. Although this layer contains the 
fetal vessels, it does not receive a capillary 
blood supply from them, either over the pla- 
centa or in the reflected part of the mem- 
brane. The amnion has no blood supply of 
its own, nor does it contain blood vessels 


* even over the placenta. 
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Conclusion 


The anatomical structure of the human 
amnion and chorion is complex and com- 
plicated. It is considered physiologically ca- 
pable of taking an active part in some of the 
amniotic fluid exchange mechanism. 
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Melanin deposition in the placenta as a result of 


skin lesions (dermatopathic melanosis of placenta) 


YOSHIKI ISHIZAKI, M.D. 
LESTER F. BELTER, M.D. 


Richmond, Virginia 


D URING routine examination of placentas, 
a brown pigment was noted which, upon 
further examination, proved to be melanin. A 
review of the literature failed to reveal any 
mention of the occurrence of melanin in the 
placenta except for the transplacental metas- 
tasis to the fetus in a case of malignant 
melanoma.* The following is a discussion of 
the frequency of the occurrence of melanin 
in the placenta and its relationship to chronic 
dermatitis. This study has revealed a previ- 
ously unrecognized pathological entity which 
we have called “dermatopathic melanosis of 
the placenta.” 


Material and method 


A block of 210 consecutive placentas de- 
livered from mothers belonging to the Child 
Development Study, sponsored by the Na- 
tional Institutes of Health, Bethesda, Mary- 
land, was examined. 

The placentas were preserved in 10 per 
cent formalin buffered with 2 per cent 
sodium acetate. Part of the specimens were 
first injected with the fixative in a retrograde 
manner through the umbilical vein prior to 
being submerged in the solution. Two or 
more sections were examined from each case, 
the sections having been taken to evaluate 
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the normal placentas as well as including 
any pathological lesions, such as infarcts or 
intervillous thromboses. The sections were 
not selected because of the melanin pigment 
which was only later detected on microscopic 
examination. The pigment was proved to be 
melanin by the bleaching method and Fon- 
tana-Masson stain for argentaffin granules, 
as described in the Manual of Histologic and 
Special Staining Technics, Armed Forces 
Institute of Pathology, Washington, D. C. 
The pigment gave negative reactions for bile. 
The brown pigment contained only a 
minimal amount, or no iron. The material 
was arbitrarily graded for melanin as 1-plus, 
2-plus, and 3-plus. The size of the individual 
accumulations of melanin was disregarded 
and the grading was based on an approxima- 


Fig. 1. Argentaffin stain of placenta showing many 
foci of melanin deposition. Most of the deposits 
in this photograph are in syncytial knots. (Fon- 
tana-Masson’s stain. x25; reduced 3%.) 
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tion of the over-all quantity of melanin 
present in the sections. 

The series of 210 consisted of 61 white and 
149 negro women, which is approximately 
the ratio of white to negro deliveries at the 
Medical College of Virginia. Of this num- 
ber, 85 showed melanin in 1-plus or higher 
concentrations (Table I). This revealed 
melanin in 34 per cent and 43 per cent of 
the placentas delivered from white and 
Negro patients, respectively. 

Melanin was found in Hofbauer cells, on 
basement membranes of the villi, in inter- 
villous fibrin deposits, in degenerating syn- 
cytial knots, and in intimate association with 
foci of calcification (Figs. 1-5). 


Comment 


Melanin or melanin-like pigments are 
widely distributed in man, i.e., in hair, skin, 
choroid plexus, zona reticularis of adrenals, 
and choroid coat of eyes. Physiologically, a 
small amount of melanin is excreted daily in 
the urine and, possibly, in the intestine. 
During normal pregnancy there is increased 
melanin production as a result of pituitary 
stimulation. Melanin is also increased in 
amount in Addison’s disease’ and in certain 
dermatological conditions.’“* In both of these 
latter conditions abnormally large accumu- 
lations of melanin may be found in the lymph 
nodes. 

In view of the frequency with which 
dermatopathic lymphadenitis'~* (i.e., melanin 
accumulation in lymph nodes draining areas 
of chronic dermatitis) occurs, the maternal 
charts were reviewed with special attention 
being directed toward those conditions which 
might cause a mobilization of melanin. The 
results of reviewing the maternal records are 
summarized in Tables II and III. 

The tables revealed a poor correlation in 
those cases in which only 1-plus melanin was 
found in the placentas, as only 19 per cent 
of the patients gave a positive history of 
dermatological conditions. Of the 85 cases 
in which melanin was found, only 25 pa- 
tients, or 29 per cent, revealed a positive 
history of chronic dermatological condition; 
and, of those not giving a history of some 
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Table I 
% of 
No. placentas Melanin melanin 
examined present deposition 
White 61 21 34 
Negro 149 64 43 
Total 210 85 40 


Table II. Relationship between deposition 
of melanin in the placenta and chronic 
skin lesions 


With chronic skin 
No. of lesions 
patients| No. | % 
A. White women. 
Melanin present 
1-plus 14 3 21 
2-plus 5 2 40 
3-plus Pf 2 100 
Total 21 7 33 
Melanin absent 40 i 3 
Grand total 61 8 13 
B. Negro women. 
Melanin present 
1-plus 40 7 18 
2-plus 13 6 46 
Total 64 18 28 
Melanin absent 85 _3 
Grand total 149 21 14 
C. White and Negro 
women combined. 
Melanin present 
1-plus 54 10 19 
2-plus 18 8 44 
S-plus 
Total 85 25 29 
Melanin absent 125 
Grand total 210 29 14 


Table III. Incidence of melanin deposition 
in placentas among women with chronic 
skin lesions during pregnancy 


Incidence of melanin 
in placenta 


No. of cases No. | % 
Negro 21 18 86 
White 8 7 88 
Total 29 25 88 


; 
| 
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Fig. 2. High magnification of Fig. 1 showing 
syncytial knots containing phagocytized melanin. 
(x400; reduced 3%.) 


Fig. 3. Melanin in Hofbauer cells in villi. The 
melanin presumably crosses the placental barrier 
by means of pinocytosis. (x400; reduced %.) 


Fig. 4. Melanin on the basement membrane be- 
neath the trophoblastic layer of villi. (<400; re- 
duced %.) 
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Fig. 5. Melanin in an intervillous fibrin deposit. 
These deposits of melanin may contain variable 
quantities of calcium ranging from barely visible 
traces to massive deposits which overshadow 
melanin to the point that it is difficult to recog- 
nize it in hematoxylin and eosin preparations. 


(x160; reduced %.) 


dermatitis, two thirds were in the 1-plus 
melanin group. More significantly, however, 
was the fact that, of the 29 cases in which 
a history of dermatitis was found, 25, or 88 
per cent, contained melanin in the placenta. 
Of the 125 placentas examined and reported 
as negative for melanin, in only 4 records, 
or 3 per cent, was a history of any type of 
dermatological condition found. 

The lack of positive correlation in those 
cases in which melanin was found in the 
placenta and no history of skin disease could 
be found in the clinical chart may be in part 
explained by the fact that no specific effort 
to elicit a history of skin disease was made. 
Also, only those cases where some type of 
definite skin pathology was noted were in- 
cluded. Those patients showing only minor 
and indefinite histories were classed as nor- 
mal. In addition, sore throats and most of 
the cases of vulvovaginitis were excluded, 
whereas these areas are likewise possible 
sources of melanin. 


Summary 


1. The occurrence of melanin in the pla- 
centas of patients with chronic skin condi- 
tions has been described. The name “der- 
matopathic malanosis of placenta” is pro- 
posed for this new pathological entity. 
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2. The relationship of melanin to iron and of melanin in the placenta being a causative 
calcium deposits in the placenta suggests factor of calcium deposition is under investi- 
more than casual relationship. The possibility gation. 


porsaences . Hurwitt, E. S.: J. Invest. Dermat. 5: 197, 
. Henke, F., and Lubarsch, O.: Handbuch der 1942. 

speziellen pathologischen Anatomie und His- . Larkin, V. deP., diSant Agnese, P. A., and 

tologie, Berlin, 1926, Verlag Von Julius Richter, M. N.: J. Pediat. 24: 442, 1944. 

Springer, p. 270. . Reynolds, A. G.: Obst. & Gynec. 6: 205, 1955. 
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Monoamniotic twins 


CARL H. TAFEEN, M.D. 
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ALBERT J. KAHANE, CAPTAIN, USAF (MC) 


Brooklyn, New York 


Ir wAs not until 1935 when Quigley’ 
summarized the world literature on mono- 
amniotic twinning that this problem first 
came to the attention of the average obstetri- 
cian and gynecologist. The first case of dou- 
ble survival in the American literature seems 
to be the case reported by McCormack in 
1929 which exhibited knotted cords. In 1940 
Parks and Epstein® reported the second case 
in which both twins survived in spite of 
knotted cords. More recently, especially in 
the last 10 to 15 years, there have been an 
increasing number of reports in the American 
literature both of monoamniotic twins ap- 
pearing and of their double survival. 
It appears, as many authors have stated, that 
this is an entity which has previously gone 
unrecognized and, if attention is drawn to 
it, more such cases will be reported. This is 
borne out by the fact that monoamniotic 
twinning is believed to occur once in 132 
cases of twins or once in 16,000 deliveries. 
However, it has been noted that in the Chi- 
cago Lying-in Hospital, in a 10 year period, 
no cases of monoamniotic twins were re- 
ported.’ The cases herein presented bring the 
total number in the world literature to 169 
and the cases of double survival are increased 
to 42. This gives an approximate incidence of 
double survival of 25 per cent. 

The two theories of formation of such 
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twins generally go under the name of primi- 
tive duality and primitive unity." The for- 
mer theory suggests that there are originally 
two amnions, but somewhere during fetal life 
the partition between them is broken down 
creating a single amniotic sac. The primitive 
unity theory maintains that, during embry- 
onic development, the two blastodermic 
vesicles meet and join and are enveloped by 
one amnion. Hertig’s classical work appears 
to show rather conclusively, however, that 
the formation of placenta and membrane 
from a single fertilized ovum would depend 
entirely upon the time of the split of the egg. 
Hertig feels that normally the germ disc 
splits at about the seventh postfertilization 
day, at which time there is no amnion, and, 
thus, two amnions form in response to two 
embryos. In monoamniotic twins, the germ 
disc splits late, after the seventh day, when 
the amnion has already formed. Therefore, 
the two embryos are surrounded by a single 
amnion. He further contends that if the split 
should occur very late or after the thirteenth 
day; monoamniotic Siamese twins and mon- 
strosities may reasonably be expected to 
occur.” 

Review of the literature on the subject re- 
veals that the very high mortality rate asso- 
ciated with monoamniotic twins is primarily 
due to the lack of a partitioning membrane 
between the two fetuses. This predisposes to 
knotting and intertwining of the cords with 
the resultant anoxia to one or both of the 
fetuses. As all authors have stated, there is no 
way of diagnosing this condition prior to de- 
livery, and, at the time of delivery, prolapse 

« of a second loop of cord after delivery of the 
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first child should arouse such a suspicion. It 
is generally conceded that rapid delivery of 
the second twin is the treatment of choice for 
this condition. It is of interest to note that in 
one of the cases presented where both infants 
died, the deaths were shown to be due to the 
intertwining and knotting of the cords, and, 
in one case of survival of both infants, there 
was a prolapse of the second cord and an 
operative procedure was required in both the 
first and second infant. The third case is 
unusual in the fact that, although it repre- 
sents a case of monoamniotic twinning, there 
was no intertwining or interlacing of the 
cords in any way. Of the total of 15 cases of 
double survival now in the American litera- 
ture, the case that we have presented that 
exhibited no knotting or intertwining of the 
cords is only the fourth such case reported 
where neither infant had a knot in the cord 
and the two cords were not intertwined. 


Case 1. Mrs. R. C., aged 35, para 1-0-0-1, re- 


ported her last regular menstrual period was 


Dec. 24, 1949. The estimated date of confine- 
ment was Oct. 1, 1950. The prenatal course 
was uncomplicated until Sept. 15, 1950, ap- 
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proximately 2 weeks before term, when the pa- 
tient had an abrupt cessation of fetal movements. 
Examination failed to reveal the previously 
heard fetal heartbeats. She was started on a 
modified Jeffcoate regimen of preliminary estro- 
gen priming and was admitted to the Long 
Island College Hospital on September 21. Re- 
sponse to intravenous Pitocin stimulation was 
good and, after a 2 hour labor, the patient was 
spontaneously delivered of the first infant from 
a right occipitoposterior position. The infant 
showed maceration of the skin corresponding 
to the period of intrauterine death. Fifteen min- 
utes later without rupture of a second sac, a 
second stillborn infant was delivered spon- 
taneously from the left occipitoanterior position 
and showed skin maceration similar to the first. 
The single full-term placenta followed in 10 
minutes and revealed the presence of a single 
chorion and amnion without any intervening 
amniotic septum between the cords (Fig. 1). 
Each cord contained a single knot and both 
cords were intertwined to form 4 distinct knots, 
one actually squared. 

Case 2. Mrs. J. B. was a 25-year-old white 
woman, para 0-0-0-0. The last regular menstrual 
period was Jan. 21, 1958, and the expected date 
of confinement was Oct. 28, 1958. The patient’s 
past medical history was not remarkable. The 


Fig. 1. Case 1. Placenta demonstrating knotting of cords with complete obstruction 


of circulation. 
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Fig. 2. Case 2. Placenta demonstrating knotting 
without obstruction to circulation. 


prenatal course was uncomplicated except for 
a headache on one occasion and 1-plus pretibial 
and ankle edema in the latter months of gesta- 
tion. At no time did she exhibit any elevation 
of blood pressure or albuminuria. The total 
weight gain for pregnancy was approximately 
18 pounds. Because of the excessive enlargement 
of the abdomen in the last trimester, twin preg- 
nancy was suspected clinically and a flat film 
of the abdomen was taken on October 8. The 
report showed “almost full-term twin pregnancy, 
both heads of which are presenting in the region 
of the pelvic inlet.” Routine urinalysis was nor- 
mal. The patient’s hemoglobin level was 11.8 
Gm. per cent; Rh positive; negative serology. 
The patient entered the Long Island College 
Hospital on October 16 at 7 p.m. in the thirty- 
eighth week of gestation with a history of regu- 
larly occurring uterine contractions since 5:30 
that evening. On admission, the cervix was com- 
pletely effaced and 4 cm. dilated, with the 
vertex presenting at a plus | station. Labor pro- 
ceeded rapidly with the membranes rupturing 
spontaneously at 8 p.M., resulting in clear fluid 
without any variation in the fetal heart rate. 
At 11 p.m. the cervix was fully dilated with a 
vertex presenting at plus 2 station. At 11:30 
P.M., in spite of apparently good uterine con- 
tractions every 3 minutes, there was no descent 
of the presenting part, and 1,000 c.c. of 5 per 
cent glucose and water with 2 I.U. of Pitocin 
was started intravenously. At 12:30 a.m. on 
October 17, there was no further progress in 
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Fig. 3. Case 3. Placenta drawn to demonstrate 
lack of intervening amnion without knotting of 
cords. 


the descent of the vertex and the patient was 
taken to the delivery room where a sterile 
vaginal examination revealed the vertex to be 
in a transverse position with no change in spite 
of Pitocin stimulation or fundal pressure. It was 
felt that this was a case of transverse arrest 
and, under general anesthesia, Kielland’s forceps 
were applied, and Baby Boy “A” was delivered 
at 1 a.M. over a right mediolateral episiotomy. 
He was of fair cry and color and weighed 2,130 
grams. Following this delivery, it was noted that 
a second umbilical cord was entwined with a 
true knot between it and the first one and that 
the second cord had prolapsed into the vagina. 
The second vertex was at a plus 3 station, and 
at 1:05 a.m., Baby Boy “B” was delivered by 
low forceps. He, too, was of fair cry and color 
and weighed 2,430 grams. There were no signs 
of fetal distress in either infant either during 
the labor or after delivery. The single placenta 
was expressed by a modified Credé maneuver. 
Examination of the placenta revealed it to weigh 
803 grams. Two umbilical cords were inserted 
on the fetal surface 4 cm. from one edge of the 
placenta, approximately 1.5 cm. apart. The 
membranes were complete and intact and were 
not meconium stained. There was no evidence 
of any membrane separating the two cords which 
were parallel up to a point where they formed 
the true knot with several interlacing and inter- 
twining coils of cord (Fig. 2). The microscopic 
examination showed the membranes to be of 
two layers with no abnormal features. This was 
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felt to be a twin placenta of the monoamniotic 
type. The patient had an uneventful postpartum 
course and was discharged from the hospital on 
the fifth postpartum day. Both infants are alive 
and well. 

Case 3. Mrs. J. L. was a 23-year-old para 
1-0-0-1, whose last regular menstrual period was 
on May 14, 1958, and whose expected date of 
confinement was Feb. 21, 1959. Her first preg- 
nancy occurred in 1956 and resulted in the de- 
livery of a 7 pound infant. The pregnancy was 
complicated by toxemia. It is of interest to note 
in the family history that the paternal mother 
and grandmother both had had multiple preg- 
nancies. The patient’s antenatal course was rela- 
tively uncomplicated; the blood pressure ranged 
from 120/70 to 140/90. Urinalysis was always 
negative. Total weight gain in this pregnancy 
was 18 pounds with no symptoms of toxemia. 
In view of the patient’s past history, she was 
kept on a maintenance dose of Diuril and was 
occasionally given 0.25 mg. of Serpasil. She en- 
tered the Long Island College Hospital at 1:45 
p.M. on Jan. 14, 1959, with a history of irregu- 
lar uterine contractions since that morning and 
slight vaginal staining. The membranes ruptured 
spontaneously at 9:15 p.m. and at that time 
the cervix was 3 to 4 cm. dilated with the 
vertex presenting at a 0 station. Labor proceeded 
quite rapidly and at 10:05 p.m. she was de- 
livered of Twin A, a living female infant, from 
a left occipitoanterior position over a median 
episiotomy. The infant weighed 1,880 grams. 
At 10:15 p.m. Twin B presented as a breech 
and was delivered from the left sacroanterior 
position and weighed 2,040 grams. The second 
twin appeared somewhat depressed but re- 
sponded rapidly to suction and oxygen stimula- 
tion. A single placenta with complete mem- 
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branes was delivered at 10:25 p.m. No septum 
was seen. The placenta weighed 1,060 grams 
(Fig. 3). The fetal surface showed 2 umbilical 
cords, one of which was located 10 cm. away 
from one margin, the other 9 cm. away from 
the other margin. They were separated from 
each other by a distance of 5 cm. There was no 
septal division and the cords were not inter- 
twined in any way. Microscopic examination 
revealed no evidence of a membrane dividing 
the placenta, and the placenta was diagnosed 
as a twin placenta of the monoamniotic type. 
Mother and infants progressed satisfactorily and 
all left the hospital in good condition. 


Summary 


Three additional cases of monoamniotic 
twins are reported; 2 of these resulted 
in double survival. It is our contention 
that many cases of monoamniotic twins are 
missed because they are not looked for and 
that the problems presented at delivery are 
formidable and must be recognized imme- 
diately if fetal salvage is to be improved to 
any extent. These 3 cases are from the rec- 
ords of the Long Island College Hospital 
from 1950 to 1959. The latter 2 are of inter- 
est in that they represent the fourteenth and 
fifteenth cases reported in the American lit- 
erature of double survival of monoamniotic 
twins. 


We wish to express our thanks to George J. 
Mastellone, M.D., and Francis V. Mitchell, 
M.D., for permission to include their cases in 
this report. 
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Monoamniotic twins 


Orlando, Florida 
JAMES JACKSON, M.D. 


New Orleans, Louisiana 


Tue American literature from 1835 to 
1931? had 8 references with case reports of 
monoamniotic twins. The world literature 
reviewed by Quigley” in 1935 revealed 109 
cases of monoamniotic twins, 9 of which 
were in American literature. Of the 109 
cases, both twins survived in only 17 cases. 
Both twins died in 41 of the cases, one twin 
died in 20 of the cases, and 8 cases pro- 
duced monsters. In 23 cases the mortality 
was not stated; however, 8 of this number 
resulted in abortion. This left 15 cases for 
which the mortality was not stated. Quig- 
ley? estimated his mortality from the re- 
maining 94 cases. The total infant death 
rate was 68 per cent. He added one case in 
which one twin survived—the first in 
American literature that had not ended 
fatally for both twins. 

In 1949 Coulton, Hertig, and Long® re- 
ported the second and third cases in 
American literature of both twins surviving. 
They found 5 cases were added to the Eng- 
lish literature from 1935 to 1947, 4 Ameri- 
can and one British. Of these, one resulted 
in twin live births with survival. In the re- 
maining 4 cases there were 2 live infants 
and one anencephalic monster. True knots 
occurred in all 5 cases. 

In 1952 King, Herring, Witt, and Blood‘ 


reported 5 cases of monoamniotic twins 


From the Department of Obstetrics 
and Gynecology, Independent Service, 
Charity Hospital, New Orleans, 
Louisiana. 


Report of one case with surviving normal infants 
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occurring in New Orleans hospitals within 
an 18 month period of time. Their 5 cases 
plus 34 collected from the world literature 
added to Quigley’s 109 cases totaled 148. 
Their series included 21 double live births 
obtained from 1935 to 1952. Both infants 
survived the neonatal period in 13 of these 
21 cases. The 13 added to Quigley’s 17 
made 30 cases in which both twins had 
survived. Of these 30 cases, 5 were recorded 
in English literature. 

Charlton, Winston, and Chomko’ in 1953 
reported the sixth and seventh cases in 
American literature of both monoamniotic 
twins surviving with knotted cords. 

In 1957 Walters and Whitehead® reported 
the eighth case in American literature of 
both twins surviving and a true knot in the 
cord. Also in 1957 Librach and Terrin’ 
reported 3 more cases in which all twins 
survived. One of their cases of mono- 
amniotic twins apparently had a true knot 
in the cord with both twins surviving. 


A 31-year-old Negro woman, gravida vi, para 
v, was first seen in the prenatal clinic on Jan. 
22, 1958. Her last menstrual period was June 5, 
1957, and the estimated date of confinement was 
March 12, 1958. There was a family history of 
one sister having diabetes mellitus. Another sis- 
ter had borne twins. Her largest and last infant, 
delivered in 1954, weighed 9 pounds, 8 ounces. 
She was treated for pyelonephritis in 1955. 

At the first visit the gestation was compatible 
with the twenty-eighth week of pregnancy. The 

‘ initial blood pressure was 110/50 and weight 
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was 128 pounds. The next clinic visit, on Feb- 
ruary 5, revealed a blood pressure of 122/70 
and weight of 132 pounds. A trace of albumin 
was in the urine and a 1 plus ankle edema was 
present. She was placed on a toxemia diet and 
250 mg. of acetazoleamide (Diamox) daily for 
one week. Two weeks later the blood pressure 
was 120/70 and the weight was 121 pounds. 
There was no urinary albumin or ankle edema. 
On March 5 the weight was 131 pounds and a 
blood pressure of 140/80 was recorded. Urine 
albumin was negative and ankle edema was 2 
plus. There was no edema of the hands or face. 
She was placed on another regimen of aceta- 
zoleamide and also phenobarbital, ¥2 grain t.i.d. 
One week later the weight was 134 pounds and 
the blood pressure was 110/70. Urine albumin 
was negative and ankle edema was 2 plus. Fetal 
movement was present. 

Five days later, on March 17, she came to the 
delivery unit in early labor. The blood pressure 
was 142/98, urine 1 plus albumin, sugar 0, 
ankle edema 3 plus, and hematocrit determina- 
tion 34 per cent. The fundal height was 37 cm. 

In estimating fetal size the possibility of 
twins was considered. The cervix admitted one 
finger and the membranes were intact. There 
was no cervical effacement. Station was minus 
1. Initial diagnosis was a multigravida, pre- 
eclamptic, at term in early labor with possible 
twins. Fetal heart tones were not heard. Labor 
subsided. X-ray examination of the abdomen 
revealed a twin pregnancy. She was transferred 
to the prenatal ward and placed on Reserpine, 
2.5 mg. every 6 hours. 

Labor commenced again on March 20 and she 
was transferred, with leaking membranes, at 
8:00 a.m. to the delivery unit. Cervical dilata- 
tion was 3 cm., effacement 50 per cent, and 
station minus 1. Half of a soapsuds enema was 
given at 10:20 a.m. She was delivered of the 
first of the twins as a left occipitoanterior presen- 
tation at 11:03 a.m. and the second as a left 
Occipitoanterior presentation which had rotated 
spontaneously from occipitoposterior under in- 
termittent nitrous anesthesia at 11:17 am. The 
first infant weighed 4 pounds, 11 ounces, and the 
second weighed 6 pounds, 1 ounce. The fetal 
cords were stripped before clamping. Both 
infants were male and breathed spontaneously. 
Maternal blood pressure post partum was 170/ 
84 and blood loss was 100 c.c. No forceps or 
episiotomy was utilized. 


A single placenta was delivered spontaneously 
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as a Schultz presentation. No septum separated 
the fetal sac. One single membrane stretched 
over the placenta like an umbrella. Two um- 
bilical cords were attached centrally to the pla- 
centa and were separated at their origin by a 
distance of 2 cm. One umbilical cord measured 
43 cm. in length and 1.5 cm. in diameter. The 
other cord measured 36 cm. in length and 3.0 
cm. in diameter. The thicker cord was looped 
about the other cord forming a single true knot 
at their placental attachment. The increase in 
diameter of one cord was due to edema which 
involved its entire length from the true knot. 

Examination by the pathologist revealed a 
single placenta with 2 umbilical cords tied in 
a simple true knot at their point of origin from 
the placenta. There was one amnion and one 
chorion. 

Both infants were alive and well when the 
mother returned for her postpartum examina- 
tion at 6 weeks. 


Comment 


Monoamniotic twin pregnancy is. still 
quite rare, but apparently more cases are 
being recognized and reported. Prior to 
1953 there were 5 cases reported in the 
American literature of monoamniotic twins 
with true knots in the cord and both twins 
surviving. Now, 5 years later, there are 10 
such cases in the American literature. 

The high fetal mortality of monoam- 
niotic twins is due to tangling and knotting 
of the umbilical cords around each other 
and the fetuses. 

A diagnosis of monoamniotic twins can- 
not be made before delivery. 

All recent authors suggest immediate 
delivery of the second twin whenever ex- 
amination reveals (a) the absence of the 
second sac; (b) knotted or twisted cords; 
(c) a cord about the first infant’s neck 
which has been intentionally severed to 
facilitate delivery—this may be the cord of 
the second in-utero infant about the neck of 
the first; (d) compromised fetal heart tones 
of the second in-utero twin. 


Summary 


In English literature this is the tenth case 
reported in which both monoamniotic twins 
with knotted cords survived. 
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Pure malignancy of the trophoblast 


following primary abdominal pregnancy 


RICHARD L. JACKSON, M.D.* 


Memphis, Tennessee 


THE obscure nature of the origin of pure 
malignancy of the trophoblast still consigns 
these tumors to the sphere of the exotic. To 
date, no cases of choriocarcinoma associated 
with a true abdominal pregnancy have been 
reported. The finding by Acosta-Sison’* of a 
patient suffering from choriocarcinoma origi- 
nating from a intraligamentary pregnancy 
represents an example of an extragenital 
origin of malignancy. 


Case Report 


A 23-year-old Negro woman, gravida ii, para 
i, was first seen at the University of Arkansas 
Medical Center on Feb. 20, 1958. 

History obtained at that time revealed the last 
normal menstrual period to have occurred 
March 12, 1957. The pregnancy had progressed 
seemingly uneventful until late January, 1958, 
when the patient noted the onset of vaginal 
bleeding. This continued for 5 days, requiring 
2 pads per day. Spontaneous subsidence of the 
bleeding occurred. Fetal movements were re- 
ported to have been absent for 3 weeks prior 
to admission. Twenty-four hours preceding ad- 
mission uterine contractions were noted by the 
patient’s local physician, at which time she was 
referred to the University of Arkansas. 

Past history was essentially noncontributory, 
revealing delivery of a full-term infant 8 years 
previously after an uncomplicated pregnancy 
and labor. 


Upon admission the only relevant positive 
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finding was a symmetrical abdominal enlarge- 
ment, thought to be uterine in origin, extending 
27 cm. above the symphysis pubis. Pelvic exam- 
ination revealed the cervix to be long and closed 
with no palpable fetal parts within the uterine 
cavity. There was a bony irregularity palpated 
in the right vaginal fornix. X-ray examination of 
the abdomen revealed fetal death, but the ana- 
tomical location of the fetus, i.e., intra- or extra- 
uterine, could not be fully ascertained. Further 
studies with a radiopaque medium in the uterine 
cavity remained equivocal regarding location of 
the gestation. 

On March 4, 1958, an abdominal exploration 
was carried out which revealed a term abdomi- 
nal pregnancy with a stillborn female infant 
weighing 2,495 grams (5 pounds, 8 ounces). The 
placenta was located on the left posterior leaf of 
the broad ligament, posterior wall of the uterus, 
rectosigmoid, and left lateral pelvic wall. The 
fetus was removed, and the umbilical cord and 
fetal membranes were severed close to their pla- 
cental attachment. The placenta was left in situ. 
Residual tumefaction was noted after abdominal 
closure. 

Postoperative recovery was essentially uncom- 
plicated and the patient was dismissed on the 
tenth postoperative day. She was instructed to 
return to the University of Arkansas which she 
did not do. 

On June 12, 1958, she was admitted to the 
Division of Obstetrics and Gynecology, Univer- 
sity of Tennessee. 

Interim history obtained was as follows: Since 
dismissal she had noted a “menstrual period” 
on April 17 which persisted until April 24, 1958. 
Bleeding recurred on June 3 and persisted until 
admission. A decrease in the size of the abdomi- 
nal mass had been noted. 

Physical examination was within normal limits 
except for the following findings: A firm, sym- 
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metrical, slightly mobile, nontender mass was 
noted to extend to the level of the umbilicus. 
No lesions were noted in the vagina; the cervix 
was clean. The uterine corpus could not be 
separately identified from the abdominal mass 
but could be sounded to a depth of 4 inches. 

Laboratory and x-ray findings were as follows: 
Hemoglobin and hematocrit levels, normal; sedi- 
mentation rate, 60 mm. per hour; serum Hogben 
undiluted, negative (June 13, 1958); serum Hog- 
ben, positive in all dilutions up to 1:16 (June 16, 
1958); spinal fluid, no chorionic gonadotrophin; 
chest x-ray examination, 3 by 4 cm. bosselated 
mass in the lower portion of the left lung. 

On June 30, 1958, a pelvic examination under 
anesthesia revealed a 2 cm. bluish, ulcerated area 
in the left vaginal fornix. Following biopsy of 
this lesion, a pelvic exploration was carried out. 
A 14 by 14 cm. mass was found to be adherent 
to the anterior peritoneum, rectosigmoid, and 
lateral pelvic wall. The uterus, adnexa, and a 
major portion of the mass were removed. In the 
area of the left common iliac artery and lower 
portion of the abdominal aorta the mass was so 
densely adherent to these major vessels that sur- 
gical removal was not feasible. 

The pathology report was as follows: 

1. Section through the 14 by 14 cm. mass 


Fig. 1. Section from tumor adherent to peritoneum showing the giant hyperchromatic 
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revealed giant hyperchromatic nuclei, with ab- 
normal mitotic figures. This is demonstrated in 
Fig. 1. Invasion of the veins by the malignancy 
was demonstrated. No chorionic villi were de- 
monstrable on multiple sectioning. 

2. The biopsied vaginal nodule revealed a 
similar picture of choriocarcinoma. 

3. Sections of the myometrium from the left 
uterine cornual area, adjacent to the tumor, re- 
vealed a massive infiltration of the myometrium 
with choriocarcinomatous cells. The endome- 
trium was uninvolved. 

The postoperative course was essentially un- 
eventful except for the x-ray demonstration of 
increasing lung metastases on the seventh post- 
operative day. 

The entire problem and prognosis was pre- 
sented to the patient with the suggestion that 
Methotrexate therapy be instituted. The patient 
declined any further therapy and after signing a 
release left the hospital against advice. 

Numerous attempts were made to entice the 
patient to return for follow-up visits but she 
steadfastly refused further medical care. 

On Oct. 7, 1958, after a progressively down- 
hill course, the patient died from a massive pul- 
monary hemorrhage. Permission for an autopsy 


« was denied. 
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Comment 


Herein is presented a case of choriocar- 
cinoma following a full-term abdominal preg- 
nancy. After an exhaustive search of the 
literature we have been unable to find any 
previous reports on this entity. 

Hertig? states “the more pathologic or 
abnormal the pregnancy, the more it is apt 
to give rise to a true choriocarcinoma.” This 
conclusion was made after evaluation of the 
reported cases of choriocarcinoma arising 
from hydatidiform mole, ectopic pregnancy, 
abortion, and normal pregnancy. In view of 
the absence of reported cases of choriocar- 
cinoma following such an extreme abnor- 
mality as abdominal pregnancy, it might be 
inferred that anatomical gestational abnor- 
mality alone plays a comparatively minor role 
in the etiology of this tumor. An additional 
factor which would tend to lend credence to 


Pure malignancy of trophoblast 1087 


this is the increasing number of cases of 
choriocarcinoma currently being reported as 
occurring after normal full-term pregnancies. 

It is of interest to note that the original 
determination of serum chorionic gonado- 
trophin, by means of the Hogben technique, 
was negative, but a subsequent determination 
carried out 3 days later was positive in the 
stronger dilutions. The finding of a negative 
spinal fluid chorionic gonadotrophin is not 
too unusual, even in the presence of wide- 
spread metastases, since the appearance of 
chorionic gonadotrophin in the spinal fluid 
seems merely to be a reflection of extremely 
high titer in the vascular system. 

The final noteworthy observation is that 
treatment with agents such as Methotrexate 
might possibly have altered the outcome, had 
the patient elected to return for further 
therapy. 
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A case report 


AYDOGDU OKTAY, M.D. 
Dayton, Ohio 


PRIMARY ovarian hydatidiform mole is 
an extremely rare condition. According to 
Novak' there have been 3 recorded cases, 
one by Moller and Als-Neilsen, one by 
Fraser and Stratham, and one by Bennett. 
Bennett’s* case was never published but the 
patient was operated on at Johns Hopkins 
Hospital in 1938 or 1939. 

Marrubini® reported 2 cases of primary 
ovarian chorionepithelioma and surveyed 
the literature of 50 years in which he found 
18 authentic cases of chorionepithelioma of 
the ovary. It is noteworthy that none of 
these cases were reported as being preceded 
by hydatidiform mole. 

We wish to present a case report of a 
primary ovarian hydatidiform mole—appar- 
ently the fourth such case recorded. 


A 33-year-old gravida iii, para iii, white 
woman was admitted to Good Samaritan Hos- 
pital on April 23, 1957. Her presenting com- 
plaints were severe abdominal pain, nausea, and 
vomiting. For 2 weeks prior to admission she 
had had intermittent generalized abdominal pain 
without specific localization. Nausea occurred 3 
days before admission and the onset of vomiting 
occurred the following day. During these 2 
weeks there had been no elevation of temperature 
and there were no urinary complaints. How- 
ever, the pain had localized to the right lower 
quadrant by this time. Vomiting became in- 
tractable 24 hours before admission. 

The menstrual history was normal except for 
the occasional occurrence of dysmenorrhea. Her 


last normal menstrual period was on March 2, 
1957. 


From the Department of Obstetrics and 
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A thorough physical examination on admis- 
sion revealed the following positive findings: 
temperature 99.4° F.; blood pressure 110/60; 
pulse 86; hemoglobin 10.8 grams per 100 c.c,; 
red blood count 3,650,000; white blood count 
11,800; neutrophils 84 per cent; stabs 10 per 
cent; lymphocytes 11 per cent; monocytes 5 per 
cent. Urinalysis was normal. In the right lower 
quadrant there was extreme tenderness, and 
in the same area there was muscular rigidity 
associated with rebound tenderness. On ab- 
dominal palpation an ill-defined soft mass was 
felt in the right lower quadrant. Pelvic examina- 
tion revealed a multiparous introitus with a 
firm, closed cervix. The fundus was normal in 
size and position but was displaced upward and 
to the left. The left adnexal region was normal 
but on the right there was a soft, tender, mov- 
able mass measuring 10 to 12 cm. in diameter. 

With a provisional diagnosis of torsion of an 
ovarian cyst or possible ectopic pregnancy, ab- 
dominal laparotomy was performed on the day 
of admission. When the abdomen was opened 
through a midline incision, approximately 500 
c.c. of blood (fresh and old) was found in the 
peritoneal cavity. The pelvic organs, including 
the uterus, were normal in size and position, ex- 
cept for the right ovarian region in which there 
was a 10 cm. mass of blood clot, friable tissue, 
and many cystic hydatid-like structures. Close 
to the infundibulopelvic ligament there was a 
small amount of yellowish tissue which appar- 
ently was the only remaining ovarian tissue. 
Pathologic consultation was obtained at the 
operating table and following this a simple right 
salpingo-oophorectomy was performed. The post- 
operative course of the patient was uneventful 
and she was dismissed from the hospital on the 
seventh postoperative day. 

An extract of the surgical pathology report 
follows: “Five preliminary sections reveal the 
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Fig. 1. Nodules of trophoblasts 
are seen within the ovarian 
stroma. (Hematoxylin and eo- 
sin. x15; reduced %.) 


Fig. 2. Detail of Fig. 1 show- 
ing benign syncytiotrophoblast 
and cytotrophoblast prolifera- 
tion. The adjacent ovarian 
stroma is edematous. (Hema- 
toxylin and eosin. x90; reduced 


Fig. 3. This shows the typical 
features of hydatidiform mole. 
(Hematoxylin and eosin. x90; 


reduced %.) 
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features of a hydatidiform mole. The large 
chorionic villi have a myxomatous stroma and 
show zones of hydropic degeneration. Some of 
these villi are quite huge. Associated with them 
is a very marked proliferation of trophoblastic 
cells. This is unusually marked and somewhat 
greater than one normally encounters in the 
average mole. Figs. 1 and 2 illustrate this tropho- 
blastic proliferation. However, the cytologic fea- 
tures are not too much different from those seen 
in other hydatidiform moles (Fig. 3). There are 
some large giant cells as well as large and slightly 
bizarre mononuclear trophoblastic cells. Experi- 
ence has shown that these are sometimes rather 
difficult to judge as to their eventual outcome 
and my opinion may change after I have re- 
viewed other tissue blocks.” Pathologic diag- 
nosis: hydatidiform mole within an ovary show- 
ing marked trophoblastic proliferation. 

No attempt was made to rate this case accord- 
ing to Hertig and Sheldon’s classification.‘ 

The patient has been followed since April 23, 
1957, with pregnancy tests at 3 month intervals. 
The only positive Friedman test occurred on 
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April 27, 1957. Chest x-rays have been negative 
since operation and the patient’s menses have 
been regular. She has remained asymptomatic 
from operation to the present time. 

A sample slide was sent to the Chorionepithe- 
lioma Registry for confirmation of the diagnosis. 
The following paragraph is from a communi- 
cation by E. R. Novak: “I concur completely 
with the pathology report that you enclosed. 
There is a moderate amount of trophoblastic 
growth, but certainly nothing to suggest a true 
choriocarcinoma.” 

Theoretically, choriocarcinoma could occur 
in this case, although there appear to be no 
authentic reports of this condition following 
ovarian hydatidiform mole. 


Summary 


A case is presented of primary ovarian 
hydatidiform mole treated by salpingo- 
oophorectomy. Choriocarcinoma has not 
developed in this patient during the 1% 
years following operation. 
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GERALD C. KOHL, M.D. 


Tacoma, Washington 


T HIS case is reported for several reasons: 
it is a rare case; the diagnosis was incor- 
rect; observations made may aid in diag- 
nosing the condition in the future. Severe 
hemorrhage and shock resulted from an at- 
tempt to rupture the membranes which 
here in effect (in the presence of the mole) 
was the same as the Acosta-Sison maneuver 
for diagnosis of hydatidiform mole, and it 
points up one of the inherent dangers in 
that procedure. 

The coexistence of a fetus and a mole is 
extremely rare except in multiple preg- 
nancy. The incidence of mole as reported by 
Stroup’® varies widely from 1 in 145 preg- 
nancies in Malaya, China, and the Philip- 
pines to about 1 in 2,000 in this country. He 
found 38 cases of hydatid mole at the 
Pennsylvania Hospital in 56,580 deliveries 
from 1933 to 1955, none of which had an 
associated fetus. Ruffolo*® roughly estimated 
the incidence of a fetus associated with a 
mole to be 1 in 105,000 pregnancies. He 
reported a case of mole and a 7 months’ 
fetus with numerous congenital anomalies. 
At Queens Hospital, Honolulu, from 1932 
to 1941, there was only one instance of a 
single ovum fetus and hydatidiform mole. 
Bowles* in 1943 reported a case of extensive 
mole formation with a living infant in a 
single ovum fetus. Mueller and Lapp" in 
1950 reported a case of partial hydatidiform 
mole with a living child. Hertig and Man- 
sell, Moore and associates,1* and others 
have reported cases of hydatidiform mole 
with fetuses in various stages of gestation. 
These cases are infrequent. On the other 
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Hydatid mole and four and one half months’ fetus 


hand, areas of cystic degeneration of the 
placenta are not uncommon at term with 
a normal, living child. Hirst*® stated that 
if the disease does not begin until after the 
chorion laeve has atrophied or if the de- 
generation is confined to a comparatively 
limited area the pregnancy usually proceeds 
to term or to the point of nonviability of 
the fetus. Titus,® De Lee,’ and Greenhill® 
are in agreement with this premise. Meyer’? 
estimated that hydatid degeneration oc- 
curred in about 10 per cent of all gesta- 
tions and that one third of uterine abortions 
showed definite molar changes. 


Case report 


Mrs. J. S. (No. 10543), a 22-year-old white 
gravida iii, para ii, was admitted to the Tacoma 
General Hospital obstetrical department on 
June 24, 1956, because of uterine bleeding and 
pre-eclampsia. Her last menstrual period was 
Feb. 9, 1956. Her expected date of confine- 
ment was Nov. 16, 1956. Past history was es- 
sentially negative; two previous pregnancies 
were normal and labor uncomplicated. Al- 
though she was Rh negative, there had been 
no evidence of erythroblastosis. An anti-Rh titer 
one month before admission in the current preg- 


‘nancy showed no agglutination. Three weeks 


before admission she had had some bright 
bloody spotting which stopped spontaneously. 

For 6 days before admission her hands and 
face had felt puffy and her feet had swelled. 
There had been mild headache. Bleeding was 
moderate, painless, and intermittent, at times 
dark, at times bright. She had had no cramps, 
backache, or soreness. Fetal movements had 
been noted for 3 weeks. 

The blood pressure was 154 systolic and 106 
diastolic. Mild generalized edema was present. 
The eye grounds appeared normal. The uterus 
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was 3 fingers above the umbilicus, the size of 
a 6 months’ pregnancy, nontender and nonrigid. 
It felt boggy and doughy in consistency. The 
fetus could be palpated on the right. Fetal heart 
tones were heard in the right lower quadrant. 
The urine showed 3 plus albumin. She was mod- 
erately anemic; hemoglobin was 73.1 per cent; 
hematocrit, 30 per cent. White and differential 
counts were normal; urea nitrogen was 11.4 mg. 
per cent. 

Because the uterus was large for the estimated 
length of gestation, a tentative diagnosis of pre- 
eclampsia with polyhydramnion and bleeding 
from a marginal sinus was made. This in spite 
of the fact that no ballottement of the fetus was 
possible. In retrospect, this seems to be an im- 
portant diagnostic point—namely, the doughy 
consistency of the whole uterus and the fixed 
position of the fetus. The presence of the fetus 
deviated the mind from a diagnosis of mole. 
In view of the Rh-negative mother, the possi- 
bility of a congenital anomaly and polyhydram- 
nion was strongly entertained. 

Conservative treatment for pre-eclampsia was 
started. Two standby units of blood were ob- 
tained. 


The toxemia improved under treatment but 
bleeding of moderate amount persisted. Clots 
passed on the second day were reported as con- 
taining no significant tissue. 


June, 1960 
Am. J. Obst. & Gynec, 


A flat plate of the abdomen was interpreted 
as follows, “Roentgen examination of the ab- 
domen demonstrates an approximately 4 to 4% 
months’ gestation but the fetus is located in the 
right side of the abdomen. There is a relatively 
homogeneous density in the midline. This is 
probably an intra-uterine pregnancy but the pos- 
sibility of a hydramnion must be considered. 
The placental localization is not good at this 
time but obviously it must lie somewhere in 
the left side of the uterus. There is no detect- 
able second fetus and the possibility of an in- 
tramural uterine tumor must also be considered 
in accounting for the fetus’ position.” 

Four days after admission, because of persist- 
ent intermittent bleeding, a sterile vaginal ex- 
amination was made. In addition to the previous 
findings, the cervix was found to be dilated, ad- 
mitting one finger. The membranes were not 
applied to the internal os but seemed to be 
stretched across out of reach above it. The pla- 
centa could not be felt. Inspection of the cervix 
showed a small amount of dark bleeding. Al- 
though with these findings a mole was con- 
sidered, a diagnosis of low lying placenta, hy- 
dramnion, and ruptured marginal sinus was 
made. Conservative treatment was continued. 

Acosta-Sison,! in a recent article, states, “in 
all the 163 cases cited above, the sound went up- 
ward along the center of the uterine contents 


Fig. 1. Hydatidiform mole formation in placenta with normal fetus. 
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Fig. 3. High-power view of cyst wall. 


beyond 11 cm. without meeting the slightest ob- 
struction.” She then used uterine forceps to clip 
off a little of the molar tissue for diagnosis. In 
other words, when a mole is present, there are 
no membranes to resist the introduction of a 
sound or the finger. Acosta-Sison observed that 
amniotic fluid is seldom present in hydatid mole 
and consequently neither is there a true amniotic 
sac. However, this may not hold true in all cases 
where a mole and fetus coexist. 

Eight hours later, bleeding increased with 
clots and bright blood of an amount to cause 
concern. Still under the misconception of hy- 
dramnion, low lying placenta, and marginal 
separation, we attemped to rupture the mem- 
branes. A long Allis clamp was used and as 
before no resistance, no membranes, and no 
amniotic fluid were encountered. Instead, much 
to the surprise and discomfiture of the oper- 
ator, a furious hemorrhage ensued. The vagina 
was packed and immediate plans for hysterotomy 
were carried out. The patient promptly went 
into hemorrhagic shock. Dextran was started 
immediately and was followed by the 2 units of 
standby blood. A total of 6 units of blood were 
necessary before, during, and after the operation. 

Operative report. “This patient had an un- 
usual hydatid since she also had an apparently 
normal fetus at about 4% months’ gestation. 


Fig. 2. Photomicrograph of cystic placental villus showing central degeneration 
and irregular proliferation of Langhans’ and syncytial cells in the cyst wall. 


Hydatid mole and fetus 


There was fanning out of the vessels from the 
cord over the hydatid mass. There was a large 
amount of blood in the uterine cavity. The 
uterine wall was not penetrated by the mole in 
any area, although there was some hemorrhagic 
infiltration overlying the left anterior surface. 
The ovaries showed no lutein cysts. There was 
a small amount of serosanguineous exudate in 
the pelvic cavity. 

“Through a suprapubic midline incision, the 
abdomen was opened and explored. The bladder 
was stripped down off the lower uterine segment, 
and the fetus was extracted through a transverse 
incision. The mole was then carefully separated 
from the interior of the uterus. Closure of the 
uterus and abdomen completed the operation.” 

Fig. 1 is a photograph of the gross specimen, 
showing the mole, cord, and attached fetus. Figs. 
2 and 3 are photomicrographs of pathologic 
sections taken from the specimen depicting typi- 
cal areas of hydropic degeneration with prolifer- 
ation of the syncytial cells. 

Pathologic report. “The specimen consists of 
a placenta and a fetus. The fetus has a crown- 
rump length of 15 cm. giving it an estimated 
age of about 4.5 months’ gestation. The external 
examination of the fetus shows it to be a male 
and no gross anomalies are seen. Section of the 
tissues of the fetus show no anomalies either. 
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The placenta weighs 440 grams. The placenta 
is in a rather fragmented condition; however, 
there appears to be only one umbilical cord and 
no evidence of any twin is seen. The placenta 
is unique in the fact that it shows the rather 
typical appearance of an hydatidiform mole with 
numerous thin-walled translucent cysts through- 
out the tissues. There appears to be practically 
no normal placental tissue present. The placental 
villi show varying degrees of dilatation with 
central avascularity and myxomatous degener- 
ation of the matrix of the villi. Not all of the 
placental villi are involved in this process, how- 
ever, and some of the villi are of a relatively 
normal appearance which apparently accounts 
for the fact that the fetus was able to survive 
as long as it did. There are a few infarcts of 
fibrin nature within the placenta. Section of 
several representative organs of the fetus shows 
no anatomical abnormalities. Diagnosis: Hyda- 
tidiform mole with fetus, 4.5 months’ gestation.” 

Subsequent course. The patient made an un- 
eventful recovery and left the hospital in good 
condition on the seventh postoperative day. A 
pregnancy test done 10 days after discharge was 
negative. Subsequent follow-up tests were all 
negative. She again conceived, earlier than ad- 
vised, but went through a normal prenatal period 
and was delivered of a normal baby by cesarean 
section on Aug. 10, 1957. A final frog test subse- 
quent to the cesarean section was reported nega- 
tive Oct. 11, 1957. She has remained well and 
was last seen Sept. 2, 1958. 


Comment 


With a high index of suspicion and with 
the symptoms and signs presented, this case 
should have been correctly diagnosed. The 
presence of a living fetus clouded the issue. 
However, the case presented many recog- 
nized signs and symptoms of the disease: 
painless bleeding; a uterus larger than that 
expected for the estimated length of gesta- 
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tion; pre-eclampsia in the second trimester; 
a boggy uterus; abnormal location of the 
fetus in the uterine cavity associated with 
absence of ballottement; x-ray evidence of 
a uterine tumor displacing the fetus into 
an abnormal position; a history of unrup- 
tured membranes with a patent internal 
os, yet no resistance offered to the intro- 
duction of the finger or an instrument. 

In these cases the most important findings 
are a fetus in an abnormal location, non- 
ballotable and fixed, in a larger than ex- 
pected uterus of doughy consistency. These 
findings on palpation are confirmed by the 
x-ray evidence. If, on vaginal examination, 
the finger can be introduced through the in- 
ternal os, membranes will not be palpable. 
However, an attempt to pass a sound or 
to obtain tissue for examination with a 
uterine forceps seems fraught with danger 
as evidenced by the severe hemorrhage un- 
wittingly precipitated in this case. 

In the presence of a fetus, Acosta-Sison 
does not use the uterine sound test, for ob- 
vious reasons; however, it would seem dan- 
gerous in any case. 


Summary 


1. An undiagnosed case of hydatidiform 
mole with a 442 months’ fetus has been pre- 
sented. 

2. Certain diagnostic points have been 
emphasized. 

3. One of the inherent dangers of the 
Acosta-Sison diagnostic procedure has been 
demonstrated. 


I wish to thank Dr. M. J. Wicks, of the 
pathology department, for his interpretation of 
the gross and microscopic specimens. 
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Transverse presentation: 


management by vaginal delivery 


EDWARD G. WINKLER, M.D. 


-VINCENT W. CANGELLO, M.D. 


Buffalo, New York 


SEVERAL papers have been published 
during the past 10 years reviewing large 
series of transverse presentations, their treat- 
ment, and outcome. There has been noted a 
gradual change in management from that 
of vaginal delivery to the more frequent use 
of cesarean section with a definite decrease 
in fetal mortality. The purpose of this study 
is to analyze the cases of transverse presen- 
tation seen at the Sisters of Charity and E. 
J. Meyer Memorial Hospitals in Buffalo, 
New York, where vaginal delivery has been 
the predominant form of management used 
in this complication of pregnancy. 


Materials 


This study revealed a total of 133 con- 
secutive cases of transverse presentation. 
The total number of deliveries occurring 
during this period of time at our hospitals 
was 50,526, giving an incidence of one in 
379 deliveries. This incidence is compared 
with reports of other authors in Table I. 

To make this report as useful as possible, 
transverse presentation in multiple gestation 
and in previable infants will be excluded 
from the form of treatment and fetal mor- 
tality figures presented later in this paper. 
The cases to be excluded include 33 cases 
of twin pregnancies with the second infant 
presenting in the transverse and one case of 
triplets in which 2 infants presented in this 
manner. Also excluded are 18 cases in which 
an infant weighing less than 1,000 grams 


From the Departments of Obstetrics and 
Gynecology of the Sisters of Charity and 
E. J]. Meyer Memorial Hospitals. 


was involved. We chose 1,000 grams rather 
than 1,500 grams as our limit, since in our 
series there were 2 infants weighing less 
than 1,500 grams who survived. 


Statistical data 


In these 2 hospitals we designate trans- 
verse presentation as a scapula presentation. 
Table II shows the incidence of the various 
types of transverse presentation that were 
recorded on the delivery record. 

X-ray examination was used frequently 
and the diagnosis established. The exact po- 
sition was frequently unnoted, however, and 
was designated solely as transverse lie. 

It was found that the right scapula an- 
terior position was the most frequent and 
the left scapula posterior the least frequent 
of the noted types. 


Etiology 


Some of the more common reasons for 
transverse presentation, as outlined by 
Stevenson,® Harris and Epperson,’ and oth- 
ers, were found in this review of 133 cases. 
Multiparity is frequently given as a con- 
tributing cause because the relaxed uterus 
and abdominal wall permit an unusual de- 
gree of mobility of the fetus. The following 
figures seem to bear this out. There was an 


Table I. Incidence of transverse presentation 


DeLee? 1 in 200 
Novey? 1 in 250 
Johnson? 1 in 481 
Gareis* 1 in 322 
Wilson5 1 in 268 
This report 1 in 379 
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incidence of 91.7 per cent occurring in the 
multiparas, and 65 per cent of these oc- 
curred in paras i through iii. Table III lists 
other causes of transverse presentation found 
in this study. 

There was a 12.8 per cent incidence of 
placenta previa or low implantation of the 
placenta. This is in keeping with the find- 
ings of Stevenson,® who reported 92 per 
cent of placenta are implanted in either one 
or the other pole of the uterus in the case 
of transverse presentation. There was one 
case each of fibroid, bicornuate and uni- 
cornuate uterus. A contracted pelvis was 
noted in one case, polyhydramnios in three. 
Although transverse presentation occurred 
in 41 cases of premature labor, premature 
rupture of the membranes was listed as the 
cause in only 6 cases. 

The etiological factor was undetermined 
in 49.6 per cent of the cases. 


Complications of transverse 
presentation 


It was noted that 19.5 per cent of the 
patients exhibited antepartum bleeding and 
12.8 per cent had postpartum hemorrhage. 
As previously noted there was a high inci- 
dence of placenta previa and low implanta- 
tion of the placenta. This complication not 
only contributes to the presentation but 
gives rise to hemorrhagic complications. 
Table IV lists the hemorrhagic complica- 
tions in this series. 

Another complication in the transverse 
presentation is prolapse of fetal parts. Of 
the total series, 12 per cent had prolapse of 
some fetal part, while 5.2 per cent included 
prolapse of the umbilical cord alone or with 
an extremity. Table V shows the incidence 
of prolapsed fetal parts in this series. 


Methods of management 


The remainder of this study will be con- 
cerned with a total of 80 cases of single 
viable infants presenting in the transverse 
position. The balance of cases, multiple ges- 
tations (35) and previable infants (18), 
being excluded for the reason noted pre- 
viously. 
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Table II. Incidence of various types of 
transverse presentation 


Position Cases %o 
Left scapula anterior 17 12.8 
Left scapula posterior 2 1.5 
Right scapula anterior 30 22.5 
Right scapula posterior 12 9.0 
Undesignated transverse 72 54.2 
Total 133 100.0 


Table III. Other causes of transverse pres- 
entation 


Premature rupture of membranes 6 
Placenta previa and low implantation of 
placenta 17 
Polyhydramnios 3 
Bicornuate uterus 1 
Unicornuate uterus 1 
Fibroid uterus 1 
Contracted pelvis 1 
Multiple pregnancy 35 


Table IV. Hemorrhagic complications of 
transverse presentation 


Low implantation of the placenta 
Placenta previa 

Central 

Partial 
Premature separation of the placenta 
Rupture of the uterus 
Postpartum uterine atony 


— 


Table VI lists the different methods 
of management and the uncorrected fetal 
mortality. 

Of the 3 cases treated successfully by 
external version, it is to be noted that this 
procedure was carried out while the patient 
was in very early labor with intact mem- 
branes. The remaining figures except for 


‘cesarean section will appear extremely for- 


midable; however, the more detailed analy- 
sis of fetal mortality which will follow shows 
how misleading these figures can be. There 
were no cases of rupture of the uterus in 
the patients delivered vaginally. Also inter- 
esting is the fact that a Voorhees bag was 
used in the management of 11 cases in this 
series. In 10 cases the membranes were 
ruptured and the bags inserted one to 13 
hours prior to delivery. Of the 11 cases, 6 
infants were mature by weight and 5 sur- 
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Table V. Incidence of prolapsed fetal parts 


Cord only 3 
Arm and cord + 
Leg and arm 1 
Arm only 7 
Leg only 1 


vived. The sixth infant was lost during de- 
livery when difficulty in extracting the 
aftercoming head was encountered. Of the 
5 cases of premature infants in which Voor- 
hees bags were used, there were no surviv- 
als. In 4 of these 5 cases there was the 
added complication of placenta previa, cen- 
tral in one, partial in two, and marginal in 
one. These infants weighed 1,900, 1,500, 
1,350, and 1,600 grams, respectively. In the 
fifth case, involving an infant weighing 
1,050 grams, the bag was inserted because 
of a prolapse of the cord occurring 2 hours 
prior to delivery. In one case in this series 
the insertion of a Voorhees bag was at- 
tempted when the membranes were intact. 
A central placenta previa was not recog- 
nized and was perforated. The bag was in- 
serted, bleeding controlled, and a 1,900 
gram stillborn infant delivered by version 
and extraction 11 hours later. 


Fetal mortality 


Of the total of 80 cases there were 57 
mature infants and 23 premature infants 


Table VI. Management of transverse presentation 
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involved. The fetal mortality in these two 
groups is evaluated separately. 

Table VII shows the total number of ma- 
ture infants, then more specifically takes 
into account the number of cases with feta] 
heart tones present on admission and the 
outcome by vaginal or abdominal delivery. 

In the 10 mature infants delivered by 
cesarean section, no fetal deaths occurred, 
The indications for these 10 sections are 
shown in Table VIII. 

Of the 42 mature infants, with fetal heart 
tones present on admission, delivered by the 
vaginal route, there were 4 stillborn infants 
and 4 neonatal deaths. Three neonatal 
deaths were corrected for in fetal mortality 
since one infant died of erythroblastosis 
fetalis 24 hours after delivery, one infant 
was born with multiple congenital anomalies 
including spina bifida and died 2 days after 
delivery, and the third infant died post- 
operatively following the surgical repair of 
an omphalocele on the day of delivery. In 
the 42 cases of mature infants delivered 
vaginally, there were 5 cases in which pro- 
lapse of the cord occurred. The time of pro- 
lapse was noted as 1% hours before deliv- 
ery in 2 cases, one-half hour before delivery 
in one case, and at the time of delivery in 2 
cases. Two of these 5 infants survived; the 
cord had prolapsed 1 and 1! hours before 
delivery in these 2 cases. The corrected fetal 


% 
Cases Deaths Mortality 

External version 3 0 0 
Internal podalic version and extraction 58 24 41.3 
Cesarean section 13 2 15.3 
Spontaneous evolution 2 2 100.0 
Braxton Hicks version 4 3 75.0 

38.7 


Table VII. Fetal mortality in mature infants 


Cases 


Uncorrected Corrected 
Deaths % % 


Total 
Fetal heart tones heard on admission 
Delivered vaginally 
Delivered by section 


57 
52 


42 
10 


8 19 
0 0 


0 
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Table VIII. Indications for 10 cesarean 
sections 


Central placenta previa 3 
Contracted pelvis 1 
Intrauterine infection and uterine inertia 1 
Elderly multipara with no living children 1 
Elected procedure for delivery 4 
Total 10 


mortality for the mature infants in this 
series is 12.8 per cent. 

One of the cases of cesarean section shown 
in Table IX was done for a central placenta 
previa and an infant weighing 1,700 grams 
died shortly after delivery. An autopsy re- 
port confirmed the diagnosis of prematurity 
and fetal atelectasis. 

Of the 15 premature infants delivered by 
the vaginal route, 11 died. One infant 
weighing 1,900 grams died 2 days after de- 
livery with erythroblastosis fetalis and was 
corrected for in the mortality figures. The 
other 10 infants ranged in weight from 
1,100 to 2,400 grams. There were 5 stillborn 
and 5 neonatal deaths in these 10 cases. 

The total corrected fetal mortality for 
this series of 80 cases is 25 per cent. Our 
results by vaginal delivery and cesarean sec- 
tion are compared with those of other series 
in Table X. There were no maternal deaths 
in our series. 

Our figures added to the other series seem 
to bear out the latest thinking concerning 
the treatment of transverse presentation. 
However, further investigation into the fetal 
mortality of this series reveals many inter- 
esting and important factors which must be 
considered before this controversy can be 
solved. 

Table XI correlates the time of rupture 
of the membranes, prior to delivery, with 
fetal mortality in each of the patients deliv- 
ered by the vaginal route. 

A more detailed breakdown of Table XI 
revealed that there is an obvious correlation 
between time of rupture of the membranes 
before delivery and fetal survival in the case 
of the mature infant. Twenty-one patients 
were delivered within fifteen minutes after 
the membranes ruptured, 7 within one hour, 
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and one 2% hours after rupture of the 
membranes. Of these 29 cases there were 
no stillborn infants and 4 neonatal deaths. 
When the cases of the 4 neonatal deaths 
are analyzed we find that 3 are correctable 
deaths. One infant died with erythroblasto- 
sis, the second with spina bifida and other 
anomalies, and the third following surgical 
repair of an omphalocele. The fourth neo- 
natal death occurred in the case of a 7 
pound infant presenting in the left scapula 
posterior position. The membranes remained 
intact until the time of delivery, fetal heart 
tones were present; there was marked diffi- 
culty during the extraction because of 
nuchal arms, and the infant died 5 hours 
after delivery. An autopsy revealed inter- 
cranial hemorrhage and aspiration. 

The corrected fetal mortality for this 
group of 29 patients is 3.8 per cent; this 
figure is virtually the same as the 3.2 per 
cent fetal mortality reported by Wilson and 
associates> in their series of 32 patients 
treated by cesarean section. 

The remaining number of cases in Table 
XI is not sufficient to warrant further cor- 
relation between rupture of the membranes 
and fetal survival; however, it does show 
that in 35 cases of mature infants with 
membranes rupturing up to 9 hours prior 
to delivery there were only 2 accountable 
deaths. 

Above, 4 of the 8 mature infant deaths 
were described. A brief summary of the 
cases of the remaining 4 mature fetal deaths 
also proved significant. 


Case 1. No. 159735. A 39-year-old gravida 
iii, para ii, at term, was admitted at 1 P.M. 


‘not in labor and with membranes intact. An 


elective intravenous Pitocin induction was started. 
The presenting part was undetermined and 
noted to be unengaged. The membranes rup- 
tured spontaneously at 4 p.m. The cervix was 
dilated to 3 cm. The presenting part was still 
undetermined and unengaged. At 8 pP.m., the 
cord and one arm were noted to be prolapsed 
through a 5 cm. dilated cervix. Fetal heart tones 
were present at this time and the patient was 
allowed to continue in labor. The fetal heart 
tones were last present at 9 p.m. and one hour 
later the patient was delivered by version and 
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Table [X. Fetal mortality in premature infants (1,000-2,500 grams) 


| Uncorrected Corrected 
Cases Deaths % % 
Total No. of viable premature infants 23 

Fetal heart tones heard on admission 17 

Delivered vaginally 15 11 73 3 71.7 


Delivered by section 


Table X. Comparison of mortality in transverse presentations 


Vaginal delivery 


Cesarean section 


Fetal Fetal 

Series Cases death % Cases death | % 
Eastman® 49 21 42.9 21 0 0 
Cole and Delaney® 28 5 17.9 30 0 0 
Johnson? 75 32 42.7 16 a 25.0 
Garber and Ware?° 15 10 66.7 13 1 7.7 
Wilson and associates5 25 7 28.0 61 5 8.2 
This report 57 15 26.2 12 1 8.3 


extraction of 7 pound, 10 ounce stillborn infant 
from the right scapula anterior position. 

Case 2. No. 94549. Labor began at 9 p.m. in 
a 35-year-old gravida iv, para iii, pre-eclamptic 
patient at term. Following admission at 10 p.m., 
the membranes ruptured spontaneously and the 
cervix was noted to be 3 cm. dilated. At 11 p.m., 
a Voorhees bag was inserted. The cervix was 5 
cm. dilated. The patient was ready for delivery 
11 hours later; fetal heart tones were still pres- 
ent. During the extraction there was marked dif- 
ficulty with the aftercoming head and a 7 pound, 
12 ounce stillborn infant resulted. The autopsy 
finding was intercranial hemorrhage. A review 
of the patient’s past history revealed that her 
first delivery was a vertex presentation, com- 
pleted with difficulty, and an infant with Erb’s 
palsy survived. Her second and third preg- 
nancies resulted in breech presentations. Both 
infants were delivered with difficulty and were 
stillborn. 

Case 3. No. 3083A. Labor began at 3 a.m., 
following rupture of the membranes, in a 20- 
year-old gravida ii, para i, at term. She was first 
seen and examined at 8 a.m. Fetal heart tones 
were heard. The arm and cord were prolapsed 
through a 3 cm. dilated cervix. Fifteen minutes 
later the fetal heart tones were lost and she was 
delivered shortly thereafter of a 6 pound, 7 
ounce stillborn infant by version and extraction 
from the right scapula anterior position. 

Case 4. No. 356052. Labor began at 5 p.m. 
with rupture of membranes in a 31-year-old 
gravida iii, para ii, at term. She was admitted 
and examined at 2 a.m. The cervix was 5 cm. 


dilated; the presenting part undetermined and 
unengaged. Fetal heart tones were present. The 
patient was not re-examined until 4 a.m. when 
it was noted that the cervix was fully dilated 
and the cord and one arm had prolapsed. Fetal 
heart tones could not be heard at this time. The 
patient was delivered of an 8 pound stillborn 
infant by version and extraction from an un- 
designated position. 


After review of these 8 cases of mature 
infant deaths in this series, it is seen that 3 
are obviously correctable because of the 
presence of congenital anomalies (2) and 
erythroblastosis fetalis (1). One death ap- 
pears as unavoidable because of the fact 
that the patient had a prolapsed cord on 
admission and fetal death occurred within 
15 minutes of its discovery. The remaining 
4 deaths in mature infants might well have 
been avoided with earlier diagnosis, closer 
observation, and better management both 
in labor and in method of delivery. 

The findings after a more detailed study 
of the 11 deaths of premature infants de- 
livered vaginally in this series are sum- 
marized in Table XII. No correlation be- 
tween the time of rupture of membranes 
and premature fetal death could be made. 

It was found that 6 of these 11 infants 
were born alive and died at times ranging 
from one hour to 2 weeks after delivery, 

‘from erythroblastosis (1) or prematurity (5). 
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The remaining 5 deaths in premature 
infants were due in one case to inability of 
the operator to perform a version (the 5 
pound, 7 ounce, infant died during delivery) ; 
placenta previa, partial (80 per cent) and 
central, in infants weighing 3 pounds, 3 
ounces and 4 pounds, 3 ounces, respectively; 
and prolapsed cords in 2 cases with infants 
weighing 2 pounds, 6 ounces and 4 pounds, 
1 ounce, respectively. 

The largest number of premature infants 
(9) in this series, delivered vaginally, fell 
into the 1,500 to 2,000 grams weight group. 
Williams and Hollenbeck" reported a series 
of 532 cesarean sections with a 31 per cent 
fetal mortality for infants in this weight 
croup. Our corrected fetal mortality was 
77.7 per cent in the same weight group. 
How the use of cesarean section would have 
affected the outcome of 5 of these infants, 
whose loss was diagnosed as due to prema- 
turity, is a question that would be difficult, 
if not impossible, to answer. Two other in- 
fants in this weight group were stillborn and 
had complications including unrecognized 
central placenta previa (this case was de- 
scribed earlier) and a forelying cord. A brief 
description of the latter case follows: 


Case 5. No. 162011. A 35-year-old gravida x, 
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para vili, at 33 weeks’ gestation was admitted in 
labor, with membranes intact. Fetal heart tones 
were present. Labor began at 2 a.M.; at 3 A.M. 
an examiner reported “full dilatation” and bulg- 
ing membranes. Fifteen minutes later the mem- 
branes ruptured. At 4 a.m. breech presentation 
was diagnosed and the patient was said to be 
ready for delivery. Examination under anesthesia 
revealed the cervix to be 3 cm. dilated and only 
slightly effaced. A transverse lie was noted with 
a prolapsed leg and forelying cord. The cord was 
displaced into the uterine cavity and the breech 
brought into the cervical os. The anesthetic was 
then discontinued. The patient was delivered of 
a 4 pound, 1 ounce stillborn infant 30 minutes 
later. 


It would be difficult to speculate as to 
the possible fetal mortality rate that could 
have been achieved in this group of prema- 
ture infants delivered vaginally. If we could 
correct our figures for the 5 deaths due to 
prematurity, the one case of unrecognized 
central placenta previa, the infant lost in 
the hands of an inexperienced operator, and 
the case in which the diagnosis of transverse 
lie was made after the patient was anesthe- 
tized, the fetal mortality for premature in- 
fants delivered vaginally falls to 43 per cent 
rather than the 71.7 per cent reported 
earlier. 


Table XI. Time of rupture of membranes before delivery 


Mature infants 


Premature infants 


Neonatal Neonatal 
Stillborn death Living Stillborn death Living 
0-3 hours 0 4 25 2 1 2 
3-6 hours 0 0 2 0 3 1 
6-9 hours 1 0 3 0 2 0 
9-12 hours 2 0 1 1 0 0 
Over 12 hours 1 0 3 1 1 1 


Table XII. Cause of death of premature infants delivered vaginally 


1,000-1,500 


1,500-2,000 


grams grams 2,000+ grams 

Neonatal 

Erythroblastosis 0 1 0 

Prematurity 0 5 0 
Stillborn 

Difficulty with version and extraction 0 0 1 

Prolapsed cord 1 1 0 

Placenta previa 0 
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Conclusion 


This study was undertaken to determine 
what part more frequent use of cesarean 
section would play in the reduction of fetal 
mortality in the cases of transverse presenta- 
tion seen at our hospitals. 

An analysis of our past cases revealed 
that in some instances there was an absolute 
indication for delivery by cesarean section 
regardless of the diagnosis of transverse lie. 
In other cases significant facts in past his- 
tory or the presence of a relative cephalopel- 
vic disproportion, had they been known, 
would have indicated the need for delivery 
by section. In a few cases, the use of an 
“emergency cesarean section” might possibly 
have resulted in the salvage of a particular 
infant. 

However, the results of this analysis make 
it difficult for us to agree that the diagnosis 
of transverse lie alone should be considered 
an absolute indication for delivery by cesar- 
ean section. Our conclusion is that each 
individual case needs its own cautious eval- 
uation. If the pelvis is proved adequate and 
the membranes remain intact until the cer- 
vix is adequately dilated, then delivery by 
version and extraction should be considered. 
If the membranes should rupture before 
adequate cervical dilatation has occurred, 
then a re-evaluation of the situation is man- 
datory and immediate cesarean section 
recommended if vaginal delivery cannot be 
effected sooner and with safety. In the case 
of the premature labor, the expected weight 
of the infant will obviously affect the deci- 
sion as to the value of cesarean section. 
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Furthermore, this study revealed that in 
the cases of mature infants delivered vagi- 
nally in this series, earlier diagnosis, closer 
observation in labor, and better management 
in some instances, or delivery in the hands 
of more qualified personnel in others, would 
have reduced the fetal mortality to a low 
previously ascribed only to the almost ex- 
clusive use of cesarean section. 


Summary 


1. One hundred and thirty-three cases of 
transverse presentation occurring in 50,526 
deliveries are reported. 

2. The incidence, positions, causes, and 
complications of these 133 cases are tabu- 
lated. 

3. Eighty cases of single viable infants 
presenting in this manner are analyzed as 
to their method of management and fetal 
mortality. 

4. The fetal mortality in this series is 
compared to that of other authors. 

5. A detailed analysis of all the fetal 
deaths in this series is presented with the 
addition of brief summaries of certain cases. 

6. It is concluded: (a) Uncomplicated 
transverse presentation should not be con- 
sidered an absolute indication for cesarean 
section: (b) early diagnosis, close observa- 
tion, better management in some cases, and 
vaginal delivery by qualified personnel in 
other cases could have reduced the fetal 
mortality of mature infants in this series to 
a low previously ascribed only to the almost 
exclusive use of cesarean section. 
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Significance of engagement 


of the fetal head in Puerto Rican primiparas 


MORRIS SALZMAN, M.D. 


DANIEL W. COLBURN, M.D. 


GORDON WATKINS DOUGLAS, M.D. 


New York, New York 


IN CLINICAL obstetrics it is generally 
taught that “lightening,” associated with en- 
gagement of the fetal head in the true pelvis, 
occurs in primiparas at 38 weeks of gestation. 
According to Greenhill’s text,’ engagement 
occurs in 70 to 80 per cent of cases within 2 
weeks of term, and Eastman? states that en- 
gagement occurs in over 90 per cent of 
primiparas by the time labor begins. Bader’s 
study* showed that in 6.3 per cent of primip- 
aras the fetal head was unengaged at the 
onset of labor, and similar figures have been 
reported by Farkas‘ (8 per cent) and by 
Auer and Simmons® (8.7 per cent). 

The stimulus for the present study came 
from the recent report of Burke and asso- 
ciates®’ from the Beth Israel Hospital of 
Boston. This group investigated the signifi- 
cance of the unengaged vertex in the nullip- 
ara at 38 weeks and at term. They found 
that 75 per cent of these patients show en- 
gagement of the fetal head at 38 weeks, and 
this figure rises to 95 per cent at term. They 
further noted that those patients in whom the 
fetal head is engaged at term have a 99 per 
cent expectation of vaginal delivery, while 
those without engagement at the onset of 
labor require cesarean section in 36.4 per cent 
of cases. 

During the last ten years at Bellevue Hos- 
pital, our obstetrical experience has been in 
contrast to the above figures. During this 
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period the clinic population has been 80 per 
cent Puerto Rican, and nearly all of these 
patients have arrived in New York in recent 
years. As a group, these Puerto Rican women 
present many interesting obstetrical problems, 
among which is the frequent occurrence of 
cephalopelvic disproportion. In a retrospec- 
tive survey of 130 consecutive Puerto Rican 
primiparas who were delivered at Bellevue 
Hospital during the 3 month period prior to 
this study, it was found that the cesarean sec- 
tion rate was 10.6 per cent, and the midfor- 
ceps incidence 13 per cent. 


Material and methods 


All Puerto Rican primiparas in our clinic 
files as of July 15, 1958, and expected to de- 
liver before Jan. 1, 1959, were selected for 
this study. The original number totaled 261, 
but attrition due to patients’ being delivered 
in other institutions, as well as the occurrence 
of twins, breech presentation, and prema- 
ture delivery, reduced the group to 202 cases. 


‘Of this number, 8 cases were removed from 


delivery statistics owing to the fact that x-ray 
studies were not done to confirm the clinical 
impression of unengagement at the onset of 
labor. 

Vaginal examinations were carried out on 
all patients at 38 weeks, and those with ver- 
tex presentations above the ischial spines were 
further checked by x-ray pelvimetry. Roent- 
gen studies were not made if the vertex was 
engaged on clinical examination. When pa- 
tients were admitted in labor, they were eval- 
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Table I. Extent of engagement at 38 weeks 


Buxton and| Burke and 
Gordon® | associates® |Present study 
(96 cases)| (318 cases)| (162 cases) 


Engaged 66 (70%) 163 (75%) 45 (28%) 
Unengaged 30 (30%) 55 (25%) 117 (72%)* 


*Confirmed by x-ray examination in 106 cases. 


Table II. Extent of engagement at onset of 
labor 


Burke and 

associates® Present study 

(218 cases) (194 cases)* 
Engaged 207 (95%) 146 (75%) 
Unengaged 11 ( 5%) 48 (25%) + 


*Includes 162 patients seen at 38 weeks. 


tEighty patients were x-rayed because of unengagement, 
at onset of labor, by clinical examination; 32 showed x-ray 
evidence of engagement. 


Table III. Mode of delivery (194 cases) 


Engaged at | Unengaged 
onset of at onset of 
labor labor Total cases 
No. | % No. | % No. | % 
Spontaneous 
and low 


forceps 116 79 22 45 138 71 
Midforceps 26 18 9 19 35 18 
Cesarean 

section 4 3 17 3 21 11 


Total cases 146 48 194 


uated by rectal examination and, where in- 
dicated, by vaginal examination. All patients 
in whom the fetal head was definitely or 
questionably unengaged were sent for stand- 
ing lateral x-rays of the pelvis. 


Results 


A total of 162 patients were examined at 
38 weeks of gestation, among whom 45, or 28 
per cent, showed engagement (Table I). In 
117 cases, or 72 per cent, the fetal head was 
unengaged clinically, and this was confirmed 
in the 106 patients who underwent pelvim- 
etry. Because of the failure of patients to 
keep their thirty-eighth week appointments, 
or to errors in estimated delivery date, 40 
patients were not examined at this stage of 
pregnancy. 

One hundred and ninety-four cases were 
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investigated at the onset of labor (Table II). 
In 114 the head was shown to be definitely 
engaged by clinical examination. In 80 cases 
the vertex was thought to be above the spines, 
and standing lateral films were taken. In 32 
of these cases the biparietal diameters were 
found to be past the inlet although the lead- 
ing points of the vertices were above the 
spines. These cases were added to the engaged 
group, and the resultant figures revealed 146, 
or 75 per cent, to be engaged, and 48, or 25 
per cent, to be unengaged. In the study by 
Burke and co-workers, only 5 per cent were 
unengaged at the onset of labor. 

The results at delivery are noted in Table 
III. Spontaneous and low forceps deliveries 
are classified as “normal deliveries” in this 
study. In the engaged group 79 per cent had 
normal deliveries, while, if the vertex was un- 
engaged, this figure dropped to 45 per cent. 
Midforceps delivery was carried out at ap- 
proximately the same rate in both groups, 18 
per cent and 19 per cent. However, the cesar- 
ean section rate rose from 3 per cent in the 
engaged group to 36 per cent in the unen- 
gaged. As can be noted from the total figures, 
the Puerto Rican primipara in this study has 
an 11 per cent cesarean section rate and an 
18 per cent midforceps rate. From the above, 
it appears that, if the vertex is engaged at the 
onset of labor, approximately one in five will 
require major operative delivery. However, 
if the vertex is unengaged, this becomes neces- 
sary in 55 per cent of the cases. 

The results at delivery of patients evalu- 
ated at the thirty-eighth week are also of in- 
terest (Table IV). Among those with engage- 


Table IV. Mode of delivery of patients 
examined at 38 weeks (162 cases) 


| Engaged at | Unengaged | 


38 weeks at 38 weeks | Total cases 
| No. | % | No. | % | No.| % 
Spontaneous 
and low 
forceps 40 8% 71 61 111 68 
Midforceps 5 11 25 21 30. «=(«19 
Cesarean 
section 0 0 21 18 21 13 
* Total cases 45 117 162 
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Table V. Cases terminated by cesarean 
section (21) 


I. Indications for section 


A. Cephalopelvic dispro- 


portion 20 (95%) 
B. Inertia 1 ( 5%) 
C. Fetal distress 0 
II. Average length of labor 18 hours 


IV. Engagement 
Unengaged at onset of labor 17 (81%) 


Engaged at onset of labor 4 (19%)* 


*All 4 were unengaged clinically although biparietal 
diameter of fetal head was beyond the pelvic inlet. 


ment, 11 per cent required midforceps and 
none came to cesarean section. Of the pa- 
tients in whom the fetal head was unengaged 
at 38 weeks, 21 per cent were delivered by 
midforceps and 18 per cent required cesarean 
section. 

The details of cases in which cesarean sec- 
tion was performed are noted in Table V. 
Fourteen, or 95 per cent, were performed for 
the indication of cephalopelvic disproportion, 
and one, or 5 per cent, was for uterine inertia. 
No cesarean section was performed primarily 
for fetal distress, although 4 cases were com- 
plicated by meconium staining. In the 4 pa- 
tients in whom x-ray examinations showed 
engagement the fetal head was thought to be 
unengaged by clinical examination. 

The midforceps deliveries are summarized 
in Table VI. Thirty, or 85 per cent, of these 
procedures were indicated for arrested labors 
with the vertex at a station in the midpelvis. 
Three cases, or 9 per cent, were anterior posi- 
tions with inertia. In 2 cases, or 6 per cent, 
midforceps delivery was performed for fetal 
distress. All the babies in this group had nor- 
mal neonatal courses. 

The average length of labor in the primip- 
ara in whom the vertex was engaged was 
12 hours. Labor was increased to a 16 hour 
average in the group in whom the vertex was 
unengaged (see Table VII). 

The occurrence of various types of pelvic 
architecture, according to the Caldwell-Mo- 
loy’ classification, is noted in Table VIII. 
A relatively high proportion of cases showed 
lack of engagement at the onset of labor with 
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all forms of pelvic architecture, other than 
the average gynecoid pelvis. However, it is 
felt that the failure of the fetal head to en- 
gage is due more to size of the inlet than to 
its shape. Tables IX and X show inlet meas- 
urements in the anteroposterior and trans- 
verse diameters. These measurements were 
made by the stereoscopic technique of pel- 
vimetry, and no claim is made for stringent 
accuracy. The significance of a diminished 
transverse diameter of the inlet in these pa- 
tients is well shown. 

The incidence of abnormal sacral curva- 
ture, classified as straight, shallow, or knobby, 


Table VI. Cases terminated by midforceps 


(35) 
I. Indications for midforceps 
A. Arrested labor 30 (85%) 
B. Inertia 3 ( 9%) 
C. Fetal distress 2 ( 6%) 
II. Average length of labor 17 hours 


III. Average weight 7 Ib. 2 oz. 
IV. Engagement 
Unengaged at onset of labor 9 (26%) 


Engaged at onset of labor 26 (74%) 


Table VII. Length of labor (194 cases) 


Average 

Over | length of 

0-12 | 12-24| 24 labor 
hours| hours| hours| (hours) 


Unengaged at on- 
set of labor 


(48 cases) 19% 70% 11% 16 
Engaged at onset 

of labor 

(146 cases) 51% 42% 7% 12 


Table VIII. Types of pelves 


Unengaged 
All cases | at onset of 
(127) labor 
No. | Jo | No. | % 
Gynecoid 46 35 7 16 
Gynecoid with narrow- 

ing 27 21 13 47 
Small gynecoid 7 6 5 71 
Platypelloid-gynecoid 23 18 14 61 
Platypelloid-android 1 1 1 100 
Android 9 7 4 45 
Android-gynecoid 7 6 1 14 
Android-flat 2 2 1 50 
Anthropoid 5 4 2 40 
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Table [X. Comparison of anteroposterior 


diameters and engagement at onset of labor 
(127 cases) 


Under 9-10 10-11 11 cm. 


or over 


No.| % |No.| % |No.| % |No.| % 


9 cm. cm. cm. 


Engaged 

(79 
cases) 1 10 13 33 42 
Unengaged 

(48 

cases) 2 9 19 


35 44 


Table X. Comparison of transverse 
diameters and engagement at onset of labor 


Under 
10.5 10.5-11.5 
cm. cm. 


115 em. 


or over 


No. | % No. | % No. | % 


Engaged 
(79 cases) 146 20 47 + 60 
Unengaged 
(48 cases) 


was 54 per cent among cases with engage- 
ment at the onset of labor and 70 per cent 
among those not engaged. In both groups the 
effect of abnormal sacral shape was most evi- 
dent in the requirement for midforceps de- 
livery as a means of treating midpelvic ar- 
rest. 


Comment 


These results are in sharp contrast to pre- 
vious studies of the subject. Our experience 
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with the Puerto Rican primigravida has 
shown a far greater incidence of dystocia due 
to diminished pelvic capacity than is gener- 
ally encountered. These patients do not con- 
stitute a single ethnic group, and we were 
unable to establish a “typical” feature in pel- 
vic architecture. Instead, an over-all reduc- 
tion in pelvic diameters seemed responsible, 
which is in accord with the short stature and 
slight body build so frequently encountered 
in these women. 

It is hoped that studies from the island of 
Puerto Rico may provide further information 
in regard to the prevalence of dystocia prob- 
lems among primiparas in this population 
group. It is possible that improved nutrition 
in the United States, or marriage to part- 
ners of different racial stock, has magnified 
this problem by production of relatively larger 
infants than seen in Puerto Rico. 


Summary and conclusions 


1. Among 162 Puerto Rican primiparas ex- 
amined at 38 weeks, 28 per cent showed en- 
gagement of the vertex, and 72 per cent, un- 
engagement. 

2. Of 194 patients examined at the onset 
of labor, the vertex was unengaged in 25 per 
cent and engaged in 75 per cent. 

3. Major operative delivery was required 
in 21 per cent of cases showing engagement 
at the onset of labor, and in 55 per cent with 
unengagement. 
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Vaginal retention of a term fetus following labor 


and expulsion of the fetus from the uterus 


IVOR I. MORGAN, M.D. 
Dhahran, Saudi Arabia 


T HE vagina is a musculomembranous tube 
extending from the vulva to the uterus. It is 
situated between the bladder and the rectum. 
In pregnancy and labor one ordinarily ex- 
pects enough vaginal distention following 
complete effacement and dilatation of the 
cervix to accommodate the presenting part, 
most often the fetal head. From this point 
on, with normal progress of the fetus through 
the vagina to the exterior, the vagina is dis- 
tended to accommodate only that section of 
the fetal anatomy passing through the vagina 
at the time. 

The case presented below shows that, with 
a contracted pelvic outlet, adequate uterine 
contractions, and full dilatation of the cervix, 
it is possible for the vagina to accommodate 
and retain an entire full-term fetus, head, 
body, and extremities. The available litera- 
ture has been reviewed, and no similar oc- 
currence has been found. This case can be 
considered a rarity if not an oddity. 


Case report 


This 28-year-old Saudi Arab woman, Hospital 
No. 4659, was admitted at 10:25 p.m., Dec. 15, 
1957, to the Dhahran Health Center of the Ara- 
bian American Oil Company. She was a gravida 
iv, para iii. She had one normal living child and 
had had two full-term stillborn babies; all fol- 
lowed prolonged labors. This was her first hos- 
pital admission. 

The admitting physician noted that the patient 
was allegedly at term and allegedly in labor since 
5. P.M. The patient had been bleeding since “this 
afternoon.” The fundic outline was vague; the 
head was in the pelvis. The pulse was 120 per 
minute and thready. The patient was “pale and 


sweaty.” Blood pressure was 70/50. The impres- 
sion was that of a ruptured pregnant uterus or 
possible premature placental separation. 

The attending physician noted that the pa- 
tient was “admitted in shock.” There were no 
uterine contractions and no fetal heart sounds. 
“The fundus cannot be well outlined, but one 
fetal vertex is on the perineum and what feels 
like a head is high in the abdominal cavity. 
There is vaginal bleeding and bloody urine.” 
The impression at this point was that of probable 
twin pregnancy with rupture of uterus. 

The consulting physician confirmed the above 
physical findings, noting “a discrete abdominal 
mass in the lower midline of the abdomen and 
another which lay posteriorly and superiorly un- 
jer the anterior rib cage.” The impression was: 
(1) ruptured pregnant uterus with multiple preg- 
nancy, one vertex presentation and one breech; 
(2) possible ruptured bladder. 

The hemoglobin level was 12.2 Gm.; white 
blood count, 37,500; urine, grossly bloody. 

Because of the gravity of the situation, no x-ray 
examination was made, but exploratory laparot- 
omy was elected immediately. A low midline in- 
cision was extended above the umbilicus to one 
third of the distance from the end of the sternum. 
When the midline rectus fascia was dissected, a 
prominent body of soft tissue covered with fat 
and fascia was found. This was the bladder 
drawn up from its retropubic location. The re- 
flection of the parietal peritoneum over the blad- 
der consequently was found to occupy a much 
higher position than normal. There was consider- 
able edema and subserous hemorrhage superior to 
the bladder, giving somewhat the appearance of 
an incomplete rupture of the uterus. The tissue 
beneath this subserous edema and hemorrhage 
could not be properly identified at this point. 
On palpation superior to this mass, in the epigas- 
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trium under the costochondral margin, a “large 
knob of hard tissue” about 11% to 2 times the 
size of a softball was found. This was attached 
at the upper end of the main abdominal mass 
and was smooth in contour and thought to be 
possibly a large fibroid. Preoperatively, it was 
thought to be a fetal head. On inspection of the 
lower abdominal mass laterally and palpation 
posteriorly, no rupture could be found. 

A transverse incision was made into the serosa 
above the bladder mass previously described, and 
an attempt to separate and retract the bladder 
distally failed because of adherence and vascular- 
ity of the tissues in this region. A longitudinal 
midline incision was made into the tissue above 
the bladder, and a dead fetus was delivered feet 
first followed by the head which was disengaged 
from the pelvis. The fetus was macerated, the 
skin peeling readily. Following this portion of the 
procedure, the previously mentioned “hard knot 
of tissue or fibroid” was found to be that of an 
empty, well contracted uterus. The tissue into 
which the midline incision was made was identi- 
fied as an enormously stretched, elongated, edem- 
atous vagina. The finding then was that of a 
uterus which had extruded a fetus and placenta 
through the cervix in the accepted three stages 
of labor into an attenuated vagina. The vagina 
was distended to accommodate the fetus by being 
drawn up sleevelike over the entire fetus (Figs. 
1-3). The contracted pelvic outlet prevented de- 
livery to the exterior. 

On further inspection, the end of the catheter 
was found to be lying free in this enormously ex- 
tended vaginal vault. A rent was found in the 
urethra. This rent was transverse and was sur- 
rounded by a contused, hemorrhagic area in the 
floor of the urethra immediately anterior to the 
bladder trigone. 

The bladder was explored by cystotomy, with 
the incision longitudinally in the midline. An 
intact bladder was found. Urine was noted to be 
coming from both ureteral orifices. Because of 
the magnitude of the distortion of the tissues, 
because of this patient’s previous history, and to 
facilitate repair, a total hysterectomy was done. 
The edges of the enormously stretched vaginal 
cuff were approximated by a continuous inter- 
locking chromic suture. Through the cystotomy 
a Kelly forceps was passed into the proximal 
urethra and thence through the rent in the 
urethral floor. The end of the catheter which 
had been inserted into the anterior urethra and 
out through the rent into the vaginal vault was 
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Figs. 1-3. Schematic illustrations showing coronal 
sections of female genitals. Broken line indicates 
peritoneum; gray indicates uterus; bold black indi- 
cates vagina. Fig. 1, Normal state; Fig. 2, first 
stage of labor completed with full cervical dilata- 
tion and second stage of labor well started with 
head descending and vagina dilated; Fig. 3, third 
stage completed; uterus empty and contracted with 
vagina pulled sleevelike over entire fetus, bladder- 
pulled up, anterior peritoneal reflection pulled up, 
but no further descent or delivery of fetus. 


then grasped with the Kelly forceps and drawn 
back through the rent and into the bladder and 
left indwelling. The cystotomy wound was then 
closed. The abdominal incision was closed next. 

The patient was then placed in the lithotomy 
position, and the rent in the urethra was repaired 
with interrupted No. 2-0 chromic suture over the 
indwelling catheter in the transverse direction to 
preclude stricture of the urethral lumen. There 
was some question at this time whether or not 
this closure would heal because of the hemor- 
rhagic nature of the tissue surrounding the ure- 
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Preoperatively the patient’s temperature was 
96° F., pulse 120 per minute, respirations 30 per 
minute, blood pressure 70/60. 

Anesthesia included local Novocain; Demerol, 
10 mg. intravenously at various intervals for a 
total of 100 mg.; Pentothal Sodium; Quelicin 
Cl 0.1 per cent, and nitrous oxide. Transfusions 
totaled 1,000 c.c. of whole blood. Length of the 
operation was 3 hours, 10 minutes. 

Postoperatively, the condition of the patient 
was still poor but considerably better than be- 
fore the operation started. Blood pressure was 
90/60; pulse, 120 per minute. 

The postoperative course was marked by fe- 
brile reaction to 102° F. daily with the greatest 
rise to 103° F.2 The abdomen remained soft 
throughout. The skin sutures were removed on 
the eighth postoperative day, and the wound was 
found to be inflamed in two areas, from which 
200 c.c. of frank pus was drained. The elevated 
temperature subsided slowly and on the four- 
teenth postoperative day was normal but rose 
again to 100° F. daily for 6 more days. On Jan. 
6, 1958, the twenty-first postoperative day, the 
patient was discharged, asymptomatic and afe- 
brile. —The abdominal wound was completely 
healed and the rent in the floor of the urethra 
completely healed with the patient voiding nor- 
mally. 

At a later date, in an attempt to add more 
information to this case at issue, a difficult but 
successful search was made for the patient. Ex- 
amination of the patient revealed certain perti- 
nent information. 

She was 55 inches tall and weighed 128 
pounds. Her habitus was rachitic in type with a 
lumbar sway back. She was blind, having bilat- 
eral advanced trachoma. She was generally pock 
marked, showing evidence of smallpox in the 
past. The abdominal wound was healed except 
for an area of granulation tissue in the upper 
third of the incision scar from which protruded 
a piece of catgut suture. The cystotomy area was 
completely closed. 

During pelvic examination a large speculum 
was used and a residual vaginal redundancy was 
still demonstrated. The vaginal vault was well 
healed, including both the cuff and the anterior 
wall under the floor of the urethra. For purposes 
of information a sigmoidoscope was jnserted to 
the depth of the vaginal vault without any at- 
tempt to distend the vagina, and a depth of 514 
inches was measured at the point where the labia 
minora closed on the sigmoidoscope. 
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X-ray pelvimetry with measurements corrected 
disclosed: superior strait anteroposterior diam- 
eter, 10.075 cm.; transverse superior strait diam- 
eter, 10.3; outlet diameter anteroposterior, in- 
ferior pubis to sacral tip, 9.08; interspinous di- 
ameter, 7.425; bituberous diameter, 7.425; poste- 
rior sagittal diameter, 7.362. 

In answer to a specific question from the Edi- 
tors, the patient’s pregnancy was at term as in- 
dicated by the size of the baby. Unfortunately, 
through oversight, and perhaps because of the 
hour and because the child was stillborn, the in- 
fant was neither weighed nor measured. However, 
I recall clearly the entire operating room crew’s 
remarking “what a big baby” it was. I recall 
also the remark that “it was all of eight pounds.” 
I feel that both of these remarks are conserva- 
tive. 


Conclusion 

A multigravida with a cephalopelvic dis- 
proportion proceeded through the three 
stages of labor except for expulsion of the 
infant to the outside world. The cervix ef- 
faced and dilated normally. The uterus con- 
tinued contracting and drew up its vaginal 
attachment over the entire fetus. The uterus 
retreated into the epigastrium and contracted 
normally after extruding its contents into an 
incredibly stretched vagina. 

The pathologic report disclosed that the 
uterus was present in toto, including the cer- 
vix, and that a small incomplete rim of va- 
gina was attached. 


Editor’s comment 


Dr. Morgan kindly sent the uterus from this 
case to the Editors for their examination. The 
uterus is complete with cervix. After prolonged 
fixation in formalin it measures 14 by 11.5 by 9 
cm. There is no rupture of or incision into either 
the body of the uterus or the cervix. On micro- 
scopic examination the placental site is identified 
at the usual location within the intact recently 
pregnant uterus. Decidua is present. The endo- 
cervical canal and portio of the cervix are identi- 
fied and are normal. 

These findings indicate that this was an intra- 
uterine gestation, that the fetus had passed 
through the cervical canal, and that it had not 
been expelled from the uterus through a rupture 
point or removed from the uterus through a 
surgical incision. 
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A comparative study of vesicovaginal fistulas 


following delivery 


A. M. McCAUSLAND, M.D. 


JAMES C. CAILLOUETTE, M.D. 
DONALD A. BENNALLACK, M.D. 


FRANCES HOLMES, M.D. 
Los Angeles, California 


DuRING the past 25 years, dramatic 
changes have taken place in the practice of 
obstetrics comparable to those in other 
branches of medicine. Many of the disabling 
complications of childbirth have been eradi- 
cated. Noteworthy among obstetrical ad- 
vances is the decreasing incidence of vesico- 
vaginal fistulas. 


Material 


This study covers a 25 year period (1930 
through 1955). The material was taken from 
the Margaret Hague Maternity Hospital* 
and the Los Angeles County Hospital. Dur- 
ing this period, there was a total of 300,435 
deliveries at these institutions. It is from this 
vast obstetrical experience that the following 
data have been obtained. 


Fistula incidence and related factors 


The data herein indicate that prolonged 
labors, misuse of forceps, and improperly 
performed cesarean sections are the factors 
most often responsible for the occurrence of 
vesicovaginal fistulas associated with preg- 
nancy at these institutions during the period 
of this study. 

The decreasing incidence of vesicovaginal 
fistulas appears to be directly related to the 


From the Margaret Hague Maternity 
Hospital and the Department of 
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following factors: (1) a better understand- 
ing on the part of the public regarding the 
value of prenatal care and early hospitaliza- 


tion for labor and delivery; (2) a more 
thorough obstetrical training of medical 
students, interns, and residents; (3) the per- 


fection of new types of low cervical and ex- 
traperitoneal cesarean section in the so-called 
neglected and infected case thereby elimi- 
nating traumatic vaginal delivery; and (4) 
antibiotics. It seems fair to assume that in 
time vesicovaginal fistulas will be essentially 
eliminated from the list of obstetrical com- 
plications. A nonpreventable incidence will 
persist as a result of undiagnosed congenital 
anomalies, scarring from old injury, radia- 
tion, or tissue damage as a result of infection. 

Gratifying indeed has been the dramatic 
decrease of such fistulas at the Margaret 
Hague Maternity Hospital, as well as the 


Table I. Relationship of vesicovaginal 
fistula to number of deliveries—5 year 


periods 


Margaret Hague Los Angeles 


Maternity County 

No. of | No.of | No.of | No.of 

Years |deliveries| fistulas |deliveries| fistulas 
1931-1935 19,837 6 14,124 0 
1936-1940 26,950 4 17,971 0 
1941-1945 33,375 6 15,007 2 
1946-1950 43,730 2 34,369 1 
1951-1955 42,884 2 52,188 0 
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Table II. Etiological factors related to 
vesicovaginal fistulas 


Pathogenesis | No. | % 

Cancer of cervix 134 68.1 
Postoperative total hysterectomy 17 8.6 
Post partum 11 5.6 
Cancer of bladder 7 3.6 
Cancer of fundus 7 3.6 
Postoperative urethral cyst removed 3 5 
Post trauma 3 1.5 
Post infection 3 1.5 
Unknown etiology 2 1.0 
Miscellaneous* 10 5.0 

Total 197 100.0 


*Includes urethral calculus, anteroposterior repair, can- 
cer of urethra, cancer of vulva, cancer of vagina, x-ray 
burns, radiation burns, criminal abortion, pessary. 


Table III. Duration of labor as related to 
the incidence of vesicovaginal fistula and 
number of deliveries (Margaret Hague 
Maternity Hospital) 


Average 
length of | No. of ves- 
labor icovaginal No. of 
Years (hours) fistulas deliveries 
1931-1935 40.6 6 19,837 
1936-1940 38.5 4 26,950 
1941-1945 26.3 6 33,375 
1946-1950 27.5 2 43,730 
1950-1955 12.0 2 42,884 


remarkably low incidence at the Los Angeles 
County Hospital during the period of this 
study. 

Table I points out the notable increase in 
the number of deliveries at these two institu- 
tions during this 25 year period. A combined 
total of 33,961 deliveries occurred during the 
first 5 year period, whereas a total of 95,072 
deliveries occurred during the last 5 years. 
It is interesting to note that a total of 6 cases 
of vesicovaginal fistulas occurred during the 
first period while only 2 cases occurred dur- 
ing the last period, despite a 279 per cent 
increase in deliveries. 

An interesting finding is the marked dif- 
ference in the occurrence of vesicovaginal 
fistulas at these 2 hospitals during the period 
reviewed. While 20 fistulas were diagnosed 
following delivery at the Margaret Hague 
Maternity Hospital during the 25 years, 
only 3 such cases were diagnosed following 
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delivery at the Los Angeles County Hospi- 
tal. This variation in incidence of fistulas 
is not due to a difference in the skill or 
obstetrical judgment of the staff of the 2 
institutions. It is presumably due to the fact 
that during the first 15 years of the study, 
a higher percentage of patients were ad- 
mitted to the Margaret Hague Maternity 
Hospital late in labor, after tissue damage 
had already occurred. There was apparently 
less hospital resistance in Los Angeles than 
in Jersey City in the period from 1930 
through 1945. The general public and 
especially the large immigrant population in 
New Jersey had to be educated as to the 
advisability and increased safety of early 
hospitalization for labor and delivery. 

During the years of this study there was 
a total of 197 cases of vesicovaginal fistula 
at the Los Angeles County Hospital (Table 
II), the largest percentage (68 per cent) 
being due to carcinoma of the cervix; 8.6 
per cent followed total hysterectomy; 3.6 
per cent were associated with carcinoma of 
the urinary bladder; and 3.6 per cent with 
carcinoma of the uterine fundus. The re- 
maining 10.5 per cent of fistulas were the 
result of 13 etiological factors as seen on 
Table II. 

Although only 3 fistulas were diagnosed 
following delivery at the Los Angeles County 
Hospital in the period reviewed, an addi- 
tional 8 cases were recorded which followed 
delivery at hospitals elsewhere, giving a total 
of 11 cases. 


Table IV. Combined fistula incidence as 
related to method of delivery 


Method of No. of 
delivery fistulas Remarks 
Normal spontaneous 
delivery 5 

Forceps 15 High 1; mid 13; 
low 1; Kielland 
9; Dewees 3; 
Elliott 1; crani- 
otomy 2 

Breech 2 1 spontaneous, 1 ex- 
traction 

Cesarean section 1 Paravesical-extra- 
peritoneal 
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Duration of labor 


In Table III, it is shown that in fistula 
cases at Margaret Hague Maternity Hospi- 
tal in the first 5 years, the average length 
of labor was 40.6 hours as compared to 12 
hour labors during the last 5 year period. 

With the decrease in fistulas (incidence) 
and the shorter length of labor occurring 
while there was such a marked increase in 
the number of deliveries, it seems reasonable 
to suppose that early hospitalization plus 
better obstetrical judgment and manage- 
ment were contributing factors. 


Method of Delivery 


The combined incidence of vesicovaginal 
fistulas as related to the method of delivery 
is seen in Table IV. 

Five fistulas, or approximately 22 per 
cent, followed normal spontaneous deliveries, 
while 15 fistulas, or 66 per cent, followed 
the use of forceps. Thirteen midpelvic for- 
ceps applications were recorded; the Kiel- 
land forceps being used in 9 of these in- 
stances. This emphasizes a serious compli- 
cation which can result from the misuse of 
these forceps, which should be restricted 
to those individuals who have had adequate 
obstetrical training. The remaining inci- 
dences are small to be sure but their 
presence serves to remind us of the danger 
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that can result from routine procedures, 

The relationship of vesicovaginal fistulas 
and cesarean section rates for the 5 year 
intervals for the 25 year period reviewed 
can be seen in Table V. Statistics for the 
Margaret Hague Maternity Hospital (Fig. 
1) support the trend of an_ increasing 
cesarean section incidence with a concom- 
itant decrease in the number of vesico- 
vaginal fistulas. A comparative evaluation 
from the records of the Los Angeles County 
Hospital would not be significant because 
of the small number of fistulas. 

It is interesting to note that during the 
years 1940 to 1945 (the war years), the 
cesarean section rate at these hospitals de- 
creased while the vesicovaginal fistula inci- 
dence took a sharp rise. The factors respon- 
sible for this coincidence are not known. 
One might infer that the work load per 
obstetrician was far out of proportion to 
that which is desirable for ideal obstetrical 
care. 


Management and follow-up 


The follow-up of the cases in this review 
was of considerable interest (Table VI). 
The Margaret Hague Maternity Hospital 
records revealed that 6 fistulas, or 30 per 
cent, healed spontaneously within 2 months. 


e=% of Cesarean Section 
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Table V. Relationship of vesicovaginal 
fistulas to cesarean sections— 
5 year periods 


Margaret Hague Los Angeles 
Materniay County 
Hospital Hospital 
Cesarean Cesarean 
section | No.of | section | No. of 
Years rate fistulas rate fistulas 
1931-1935 1.9% 6 3.0% 0 
1936-1940 3.3% 4 4.0% 0 
1941-1945 3.0% 6 3.5% 2 
1946-1950 4.0% 2 4.1% 1 
1951-1955 3.8% 2 2.5% 0 
Table VI. Results 
No. of 
No. of When times 
cases % repaired | repaired Results 
7 35 None healed 
spont. 
1 cont. to 
leak 
3 15 Immediately 1 Good 
1 5 2 weeks post 1 Good 
partum 
4+ 20 12-16 weeks 1 Good 
post 
partum 
1 5 8 months 1 Continued 
post to leak 
partum 
3 15 ? 2 2 good 
1 continued 
to leak 
1 5 ? 5 Good 


As to the time interval from occurrence 
to repair, the results were satisfactory in 3 
cases repaired immediately, one case re- 
paired 2 weeks post partum, and in 4 cases 
repaired 3 to 4 months post partum. The 
one patient whose operation was postponed 
for 8 months continued to have leakage. 

Regarding the number of times fistulas 
were repaired, 3 were repaired twice. In 
2 of these the results were good, while 
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leakage continued in the other case. One 
patient required 5 operations before the 
result was good. One case was not repaired 
and leakage continued. The results from 
the Los Angeles County Hospital group 
were similar in that one fistula healed 
spontaneously while the remaining 2 were 
not repaired and continued to leak. 

The following general principles are sug- 
gested in the management of vesicovaginal 
fistulas following delivery: 

1. Immediate closure of the fistula when 
possible. 

2. If immediate closure is not possible, a 
waiting period of at least 2 months is ad- 
vised in order that complete involution of 
the birth canal can take place. 

3. Every effort should be made to elimi- 
nate infection of the bladder and/or the 
birth canal. 

4. Preoperative treatment of the vagina 
with local applications of estrogen is advised 
when the vaginal mucosa is too thin for 
satisfactory repair. 

5. Sound surgical procedures and tech- 
nique must be used.? 


Summary 


This survey of records from the Margaret 
Hague Maternity Hospital and the Los 
Angeles County Hospital is a comparative 
analysis of the incidence of vesicovaginal 
fistulas following delivery. Emphasis is 
placed on the fistula incidence as it is re- 
lated to the duration of labor and the 
method of delivery. 

The value of thorough obstetrical train- 
ing of physicians is stressed in addition to 
the desirability of lay education regarding 
prenatal care and early hospitalization for 
labor and delivery. 

Suggestions are made for the manage- 
ment of vesicovaginal fistulas which follow 
delivery. 
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Rupture of the gravid uterus in Uganda 


CORALIE W. RENDLE-SHORT,M.B.M.Cu., F.R.C.O.G. 


Kampala, Uganda, East Africa 


RupTuRE of the uterus is a well-recog- 
nized but very serious complication of labor. 
Many series of cases have been reported 
from all over the world, some of which are 
shown in Table I. 

It is only rarely seen in most parts of 
Europe and North America but is an ever- 
present danger in parts of Africa, Mexico, 
and North China, which, up to the present, 
have shown the greatest incidence in the 
world. 

In our series there were 171 cases occur- 
ring in 15,908 deliveries during a period of 
7 years, from 1952 to 1958, inclusive, at 
Mulago Hospital, Kampala, Uganda. This 
gives an incidence of 1 in 93, which seems 
to be the highest ever yet recorded and the 
largest group of cases from one center. 

Mulago Hospital is the teaching hospital 
of Makerere College Medical School and is 
situated just outside Kampala, a town of 
about 40,000 inhabitants. Although prac- 
tically on the Equator, it is at 4,000 feet and 
receives a high rainfall, so the climate is cool 
and pleasant most of the year. Men come in 
from all over the country to find work, often 
bringing their wives with them. Around the 
town are many small homesteads where the 
women grow coffee, cotton, and plantains. 
The patients at Mulago are, therefore, very 
varied in background. All are African and 
practically all are of Bantu or Nilotic origin. 
The idea of coming into the hospital for 
delivery is growing and the prenatal clinics 
and wards are crowded, yet many multi- 
gravidas prefer to wait at home hoping to 
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deliver themselves. Communications and 
roads are poor; only a few are Tarmac, most 
are earth roads. Many patients come by 
hired car, truck, or public transport, and in 
some emergency cases they arrive dead, hay- 
ing traveled 70 or more miles. Besides Mu- 
lago there are in the area two Mission Hos- 
pitals, one or two small general hospitals, 
with one doctor, and a very few small up- 
country maternity centers run by locally 
trained midwives. These girls have a simple 
basic education and are taught to deal with 
the normal patient only and to transfer the 
abnormal ones to the hospital. In our series 
only 20 per cent of the patients had any 
form of prenatal care. With some, that meant 
one visit at 20 to 24 weeks, while others at- 
tended the clinics regularly but even then 
failed to come in when labor started, al- 
though they were strongly urged to do so for 
medical reasons. 

Practically every patient arrived with the 
uterus already ruptured, some having de- 
veloped peritonitis outside and some actually 
pulseless and dying. The only uteri known 
to rupture in the wards were those with pre- 
vious scars, which often start very insidiously, 
and some of the traumatic cases. This differs 
from the series described by Lavery" in 
South Africa, where in 33 of 50 rupture oc- 
curred in the wards, and by O'Driscoll in 
Dublin, where two thirds occurred in the 
hospital. 

Time means very little in this part of the 
world; few have clocks or watches, so most 
patients have no idea when labor started or 
when the pains ceased. They know only “yes- 
terday” or “in the night,” and even that is 
vague and uncertain. 

“Ruptured uterus” is usu: lly divided into 


three types, the ruptured scar, spontaneous 
rupture, and traumatic rupture following 
some obstetrical manipulation. The two lat- 
ter are often difficult to distinguish. 

In this series 38 (22 per cent) were rup- 
tured scars, 110 (64 per cent) spontaneous 
rupture, and 23 (14 per cent) traumatic rup- 
ture. This differs very considerably from the 
experience of American writers. Ferguson 
and Reid,® reporting on cases during a 20 
year period in Boston, found that 71 per 
cent were ruptured scars and only 18 per 
cent spontaneous rupture. 

The ruptured scar is often difficult to diag- 
nose as many are very silent at first. All ex- 
cept one followed previous cesarean section, 
6 (15.8 per cent) being rupture of a previous 
classical (longitudinal) scar and 31 (81.6 
per cent) rupture of the lower segment 
(transverse) scar. All appeared to have rup- 
tured after labor had started, although in 
some cases the membranes had not burst but 
were bulging through the scar at operation. 
The previous sections were carried out either 
in our own hospital or at one of the other 
hospitals, sometimes under difficult condi- 
tions. Far more lower segment operations are 
performed than classical, which perhaps ac- 
counts for the much higher rupture rate. On 
the other hand, in all cases it is the thin 
lower segment which is much more likely to 
tear. Two patients had a previous upper and 
lower segment scar, and in both it was the 
lower scar that had ruptured, while the 
classical was intact. In every case except two 


Table I. Reported incidence 
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it was in the labor next following the sec- 
tion that the scar ruptured. One patient, 
however, had a cesarean section for the 
first delivery, then 4 normal deliveries, and 
a rupture of the scar at the sixth. Another 
had a normal delivery following the section, 
but ruptured at the third delivery. One had 
a ruptured scar at 2 successive deliveries. 
Three patients each had a normal delivery 
but suddenly collapsed after delivery of the 
placenta; examination revealed sudden ten- 
derness of the scar area, and laparotomy 
showed a tear. The one patient who did not 
have a rupture of a cesarean scar had a his- 
tory of criminal abortion in the first preg- 
nancy and rupture at 16 weeks in the second. 
Laparotomy showed definite previous injury 
to the uterus. 

The traumatic group was the smallest, be- 
ing only 23 out of 171 cases. The manipula- 
tions performed were: internal version, 11 
times; manual rotation and forceps delivery, 
6; decapitation, 2; craniotomy, 2; and 
breech extraction, 2. 

It is often very hard to say exactly when 
a certain uterus ruptures and in all prob- 
ability some of these were really cases of 
spontaneous rupture occurring before the 
operation was performed but found only 
afterward. There are difficult problems in- 
volved here. Many patients were admitted 
with obstructed labor during the years re- 
ported on. In most cases it was found that 
the cervix was fully dilated and the head was 
showing at the vulva. In two of these, the 


Author | Period City or area |No. of cases| Ratio to deliveries 

Ware, Jarrett, and Reda® 1932-56 Virginia 40 1:1771 
Ferguson and Reid? 1935-55 Boston 84 1:1204 
Whitacre and Fang! 1922-41 Peking 44 1:95 
Beacham? 1913-50 New Orleans 96 1:1328 
Brierton? 1932-46 New York 57 1:1961 
Fitzgerald et al.4 1928-47 Chicago 42 1:2196 
Bill 1925-41 Cleveland 23 1:2756 
Erving et al.7 1930-56 Pittsburgh 37 1:2598 
Bak and Hayden® 1931-53 Chicago 52 1:1374 
Feeny and Barry? 1950-55 Dublin, Eire 45 1:1200 
Lavery? 1952-54 Johannesburg, South Africa 50 1:137 
Jimenex?2 ? Yucatan, Mexico 18 1:100 
Strasheim13 1949-52 Pretoria, South Africa 44 Not stated 
Harris and Angawa!5 1947-50 Kiambu, Kenya 33 1:117 
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child was already dead so a perforation was 
performed and the head, thus reduced in 
size, could be delivered with forceps. The 
rupture was discovered only after delivery. 
We make it a rule always to explore the 
uterus by inserting the hand after such an 
operation. Four tears followed delivery of a 
baby in an unreduced occipitoposterior posi- 
tion by manual rotation and forceps, and 2 
patients were sent in having had a forceps 
delivery by doctors outside. More difficult is 
the multigravida admitted with a fetal arm 
prolapsed and the fetal heartbeat present but 
slow, indicating severe fetal distress. The 
mother refuses cesarean section unless we 
can be reasonably confident that the child 
will live. Decapitation is a much safer pro- 
cedure in this case, but should not be per- 
formed unless the obstetrician is sure the 
child is dead. In 11 patients an internal ver- 
sion was attempted but the uterus ruptured 
at some stage—possibly even before admis- 
sion. Unless the uterus is relaxing very well 
between pains every endeavor has been made 
in the later years to avoid this operation, 
which is potentially very dangerous. 

The two cases of rupture following breech 
delivery were interesting. Both were in pa- 
tients admitted with a dead fetus delivered 
at home as far as the head. As the cervix 
was not fully dilated, delivery could not be 
completed. In both cases the intern in charge 
thought he could complete the delivery him- 
self by giving an anesthetic. Too much force 
was used and the cervix split up into the 
lower segment involving the uterine artery 
with fatal results. In succeeding cases with a 
similar complication, the feet were tied with 
tape running over a pulley at the foot of 
the bed with a weight of 3 or 4 pounds at- 
tached. Delivery was always completed spon- 
taneously after an hour or two. There was 
no case of hydrocephalus in this series. 


Signs and symptoms in the 
nontraumatic group 


Most patients gave a history of having 
been in labor for “some time” at home with 
the contractions increasing in severity. They 
then felt “something tear’ or “give way” 
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Table II. Approximate age of patients 


Under 20 26 
21 to 30 117 
31 to 40 26 
Over 40 2 


Table III. Order of pregnancy in which 
rupture occurred 


Pregnancy in which 
rupture occurred 


No. of 


times 


First 
Second 
Third 
Fourth 
Fifth 
Sixth 
Seventh 
Eighth 
Ninth 
Tenth 
Unknown (admitted dying) 


Total 


Table IV. Main place of rupture 


Scars 
Upper segment 
Lower segment 
Right cornua 
Incomplete 


Complete 
Anterior transverse lower segment 
Posterior transverse lower segment 
Left side of uterus vertical 
Right side of uterus vertical 
Completely severed 
Bladder involved in tear 
Undelivered 
Unrecorded 


and the pains stopped. Very few noticed 
much vaginal bleeding. Many were so re- 
lieved at the pains’ stopping that they de- 
layed coming to the hospital. Others had 
great difficulty in getting transportation. It 


was not surprising that on admission they 
were usually in deep shock with low or un- 
recordable blood pressure and showing 4 
severe degree of anemia. 

The shape of the abdomen is usually char- 
acteristic, with easily felt limbs or the uterus 
a very irregular shape and excessively tender 
to palpation, especially if a scar is present. 

« In some cases the caput could be seen at the 
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vulva and the head was obviously still in the 
uterus, although the rest of the body was 
outside in the peritoneal cavity. This is due 
to the fact that women of many African 
tribes, notably the Baganda, have very shal- 
low pelves, and the head can be seen more 
easily as it gets wedged in the brim with ex- 
cessive molding. Some writers stress the im- 
portance of blood in the urine denoting rup- 
ture. This was not so in this series. Some 
patients had blood-stained urine without 
rupture, while others with tears had clear 
urine on catheterization. The most difficult 
case to diagnose is the ruptured scar. Great 
attention is paid to tenderness over the site, 
and it is watched for constantly during the 
latter part of pregnancy and labor. Every 
patient with a history of previous cesarean 
section is urged to come into the hospital for 
delivery—not that the dictum “once a cesar- 
ean, always a cesarean” is followed here; in 
the 3 years, 1953 to 1955 alone, there were 
278 patients with previous cesarean sections 
admitted, and 146 (52.1 per cent) had un- 
eventful vaginal deliveries. If the scar sud- 
denly becomes painful, a laparotomy is per- 
formed immediately. 


Findings 

The average age of the patients was be- 
tween 21 and 30 (Table II). They do not 
know their exact age—an estimate has to be 
made—but on the whole they were young. 
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Childbearing begins here at about 15. In 
common with other investigators, we found 
it was the multiparas in whom rupture was 
more likely to occur, although the second, 
third, and fourth pregnancies seemed the 
most dangerous (Table III). Not many 
were the “grand multipara” of some parts 
of the world. 

A high percentage were complete ruptures, 
with the peritoneum gone. The most likely 
place for rupture is the lower segment (Table 
IV). In 3 cases the upper part of the uterus 
was completely severed from the cervix, with 
fatal results. The tearing of the uterus pos- 
teriorly seemed more common in the trau- 
matic cases. In 10 cases the bladder was in- 
volved in the tear, which is a point that 
should always be looked for at operation. 
One patient had a torn ureter. 


Causes of rupture 


Many theories have been advanced for 
the possible cause of this condition, but none 
explain why it is that the Bantu uterus par- 
ticularly is so prone to rupture, which it cer- 
tainly is. Multiparity in itself has no doubt 
something to do with it. As Munro Kerr" 
explains, an increase of fibrous tissue in the 
uterus after each pregnancy takes place nor- 
mally, so that after 6 or more pregnancies 
the chance of rupture is higher. Possibly the 
Bantu uterus has a higher proportion of 
fibrous tissue than that of other peoples. 


Table V 
True conjugate Brim area 
(cm.) (sq. cm.) Brim index 

Uganda Bantu 9.97 87.2 87.6 
South African Bantu 10.59 99.33 93.6 
Small Scottish women 

(under 5 feet) 10.77 106.8 85.1 
London women 11.83 126.8 90.8 


Table VI. Weight of infants in relation to maternal survival* 


Weight of infant (pounds) 


4.0 to 5.0 | 5.1 to 6.0 | 6.1 to 7.0 | 7.1 to 8.0 | 8.1 to 9.0 Over 9 


Mothers lived 3 14 
Mothers died = 7 


34 28 14 5 
14 11 8 1 


*Eighteen mothers died undelivered; the weights of 14 infants were not known. 
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Table VII. Occurrence of infants weighing 
over 7 pounds, 8 ounces 


Gravidity of 
mother 


No. of 
infants 


auf whe 


Table VIII. Occurrence of infants weighing 
under 5 pounds, 8 ounces 


Gravidity of 
mother 


No. of 
infants 


Complication 
of delivery 


1 2 1 spontaneous rupture; 
1 ruptured scar 

3 ruptured scars 

Spontaneous rupture 


2 6 
3 1 


From the histories given by these patients 
it was clear that the labor followed the ac- 
cepted pattern of multigravidas with ob- 
struction, in whom the uterus contracts more 
and more strongly until the lower segment 
ruptures. Another factor here is that practi- 
cally all patients take native drugs during 
their labor. These are a concoction of leaves, 
bark, or roots, ground between stones and 
boiling water poured on. Experiments locally 
in the Physiology Department are proving 
that some of these have a definite oxytocic 
action. Coupled with this is the fact that the 
average (local) Bantu pelvis is both small 
and shallow. Sibthorpe and Allbrook*’ meas- 
ured 90 local pelves and found the average 
size, compared with women elsewhere, to be 
as given in Table V. 

It will be seen, therefore, that the pelvis is 
considerably smaller even than that of the 
South African Bantu. 

The infants, however, were not exception- 
ally small (Table VI). The largest number 
were in the 6.1 to 7.0 pound group, which 
is not surprising as the average size of the 
local African infant is 6 pounds, 12 ounces. 
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This figure was obtained by weighing 1,000 
consecutive, apparently full-term, infants, 
There is, however, this very interesting group 
of 67 (39.4 per cent) known weights which 
were definitely above the average. If the 
pelves were the usual size, it is clear why 
labor became obstructed. 

It is possible also that the infants become 
larger each pregnancy. Unfortunately, none 
of our patients has any idea of the weight of 
her previous child. It was found, however, 
that the largest infants were certainly born 
of the more parous mothers. No children 
were apparently abnormal. 

The very small infants under 5 pounds, 8 
ounces were few and mostly in the less parous 
women or were associated with ruptured 
scars, which might presumably happen at any 
pregnancy (Tables VII and VIII). 

Lavery™ feels that the fact that many 
Bantu women bear down from the start of 
labor may lead to edema of the cervix and 
additional obstruction. Although practically 
all our patients were admitted from outside, 
it was not thought to be of great importance 
here. Most do not bear down until the sec- 
ond stage is beginning. 


Treatment 


Many of the patients are admitted in a 
critical condition—cold and pulseless. We 
have one major difficulty—lack of blood 
transfusion facilities. There is a great deal of 
superstition about drawing blood and only a 
very small blood bank can be kept at the 
hospital, although every effort is made to do 
so. Older schoolboys are the most coopera- 
tive donors, but relatives of the patient con- 
cerned will hardly ever consent to give blood 
and, in fact, usually disappear if it is even 
mentioned. A very few patients, therefore, 
received two pints; some received one, and 
many had none at all. This fact alone made 
the mortality rate much higher than it should 
have been. Substitutes for blood, such as 
dextran, had to be relied on when available. 

The number of hours that the uterus had 
been ruptured was not found to be of such 
great importance as the location of the tear. 

If the uterine artery was torn through or if 
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Table LX. Methods of treatment and results 
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No. of Mortality 
Treatment cases Lived Died rate (%) 
Repair 62 49 13 21 
Hysterectomy 80 57 23 29 
Other or none 11 2 9 82 
Undelivered 18 0 18 100 
Total 171 108 63 36.8 


the bladder was involved, the condition of 
the patient was always grave. Two patients 
did well in whom the uterus had been rup- 
tured over 24 hours, because the artery on 
each side was still intact. 

The main choice lies between repair of 
the tear or hysterectomy (Table IX), and 
opinions vary as to which is better. During 
the latter part of the series more repairs and 
less hysterectomies were performed, but some 
of the lacerations are so extensive it is al- 
most impossible to find any solid tissue in 
which to insert the stitches. Wherever pos- 
sible, however, a repair is done, as the pa- 
tient is always anxious to conserve the uterus. 
Eighteen patients were in such poor con- 
dition that, since no blood was available, 
operation could not be attempted. They all 
died within a few hours of admission. 


Results 


The total maternal mortality rate for the 
whole series of 171 cases was 36.8 per cent, 
1.e., 63 died and 108 survived (Table X). 


Prevention of rupture 


There is a tremendous amount of work to 
be done on the subject in such a backward 
community as this. Many cases are obviously 
avoidable, so education and the breaking 
down of suspicion will slowly go a long way 
to help prevent these accidents. 

First is education of the patient and her 
relatives to take advice, especially when hos- 
pital delivery is necessary, and to come in 
directly labor starts. Those who live far away 
are encouraged to come and stay near Mu- 
lago or may even be admitted beforehand, 
but serious shortage of beds makes this dif- 
ficult. 

Second, more girls should be trained as 


midwives and the standard reached must be 
higher. Many have not the basic education 
to enter the training schools, as education 
for girls is still considered by many parents 
a waste of time. These midwives could be 
used not only to expand the number of ma- 
ternity centers, but also to do much needed 
domiciliary work. 

Third, doctors and midwives working in 
small centers should be taught never to keep 
patients with cases of potential rupture. As 
described, these include those with previous 
cesarean section scars, as well as those with 
cases of disproportion and unstable lie. In 
practice, however, many patients refuse to 
come into Kampala for delivery, preferring 
to remain near their homes. 

Next, constant warning of the danger of 
giving native drugs during labor is necessary 
to all concerned with midwifery. In spite of 
being trained in Western methods, many 
doctors and nurses still believe in their value 


Table X 

Ruptured scars 
Total cases 38 
Deaths 8 
Mortality 21.1% 

Spontaneous rupture 
Total cases 110 
Deaths 44 
Mortality 40% 

Traumatic rupture 
Total cases 25 
Deaths 11 
Mortality 48% 

Infants 


Total cases 172 (1 set of twins) 


Born alive 30 (17.4%) 
Born dead 123 (71.5%) 
Undelivered 18 (10.5%) 
Abortions 1 ( 0.6%) 
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and give them secretly, although they would 
never admit doing so. 

The danger of certain internal manipula- 
tions in the tense uterus has been stressed, 
but on the other hand unnecessary cesarean 
sections are greatly to be avoided. No doubt 
induction of early labor in the multigravida 
before the baby gets too large might be car- 
ried out more often in cases of possible dis- 
proportion, but this is regarded with great 
suspicion by the mother. 

Notwithstanding the lack of cooperation 
on the part of the patients, we regard with 
grave concern the whole problem of spon- 
taneous rupture. It is often very difficult to 
diagnose beforehand. The shallow pelvis 
makes the head seem unusually high even at 
the beginning of labor, and yet the majority 
of patients have their babies normally. We 
might regard 60 per cent of our patients as 
having trial labor, and obviously it would 
be impossible to admit all that number to 
the hospital. Much skill and care is neces- 
sary to find the suitable ones for admission 
and not to miss the vital case. 

When the patient is actually admitted to 
Mulago, there is still much to be done to 
reduce the high mortality rate—particularly 
to have more blood available. One or two 
pints for many of the patients with severe 
anemia is grossly inadequate, but the num- 
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ber of donors is very small as yet. We can 
only hope improvements will come with 
time and the breaking down of prejudice, 


Summary 


1. Rupture of the uterus is a very serious 
problem and the cause of many maternal 
and fetal deaths in Uganda. 

2. A series of 171 cases out of 15,908 de- 
liveries is described at Mulago Hospital, 
Kampala, during the years 1952 to 1958, 
an incidence of 1 in 93. This is the largest 
group of cases and probably the largest in- 
cidence yet described. 

3. One hundred ten (64 per cent) were 
spontaneous rupture, 38 (22 per cent) were 
ruptured scars, and 23 (14 per cent) were 
traumatic rupture. 

4. The small, shallow pelvis and relatively 
large infants in many multigravidas in 
Uganda are obviously factors in causing 
uterine rupture, coupled with the fact that 
many patients take native drugs which ap- 
pear to have a definite oxytocic action. 

5. Lack of blood transfusion facilities 
makes treatment difficult, as most patients 
come in with the uterus already ruptured 
and in a very poor condition. 

6. Prevention of rupture in such a back- 
ward community is discussed. 
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Breech management with caudal anesthesia 


WILLIAM A. BOYSON, MAJOR, MCG, USA* 
JOHN W. SIMPSON, COLONEL (RETIRED), MC, USA** 


Fort Sam Houston, Texas 


THE scope of this paper is to review the 
management of breech presentations at 
Brooke Army Hospital for the years 1952 to 
1956, inclusive. Many similar papers may be 
found in current literature but this one dif- 
fers because caudal anesthesia was used in 
92 per cent of the cases. Most authors” * *® 
prefer general anesthesia and some consider 
breech presentation to be a contraindication 
to caudal anesthesia. 


Material 


There were 11,504 viable infants delivered 
during this period of which 412 (3.6 per 
cent) were breech presentations. The re- 
ported incidence of breech presentation varies 
from 3.0 to 4.8 per cent.’ * &® All but 5 of 
the deliveries were performed by the resident 
staff under the supervision of the attending 
staff. 

Of the breech presentations in our study, 
30 per cent were in primiparas and 50 per 
cent in multiparas. Our over-all clinic clien- 
tele during this period was 52 per cent pri- 
miparas and 48 per cent multiparas. It is in- 
teresting that 34 per cent of the multiparas 
had premature deliveries as compared to only 
18 per cent in primiparas (Table I). The un- 
corrected fetal loss for multiparas was 19 per 
cent, much higher than that of the primip- 
aras (9.7 per cent). These findings are con- 
sistent with most breech statistics. 


From the Obstetrics and Gynecology 
Service, Brooke Army Hospital, Brooke 
Army Medical Center. 


*Present assignment: U. S. Army 
Hospital, Fort Leavenworth, Kansas. 


** Present address: The Robert B. Green 
Memorial Hospital, San Antonio, Texas. 


Single or frank breech (Table II) was 
more frequent (64 per cent) in primiparas 
than in multiparas (48 per cent). This is 
probably due to the more relaxed uterus in 
the multiparas allowing the fetus to assume 
the typical fetal position in reverse. Our 
figures for frank presentation are lower than 
most reported. Schmitz’ states a figure of 80 
per cent in a collected series of various 
authors’ results. It is possible that our low 
figures were due to a “misinterpretation” in 
diagnosis of presentation at the beginning of 
delivery. Such an error in diagnosis was 
noted in some cases reported as footling 
breech presentations because the feet and 
legs of a frank breech were brought down 
during delivery. 

In this study the incidence of 7 uterine 
anomalies was the only complication of preg- 
nancy that occurred with enough frequency 
to suggest significance (Table III). It oc- 
curred more frequently in breech presenta- 


Table I. Length of gestation 


Total 
Weeks Primiparas Multiparas patients 
Not listed 1 3 4 
26-27 4 6 10 
28-29 2 8 10 
30-31 2 6 8 
32-33 5 9 14 
34-35 5 14 19 
36-37 18 24 42 
38-39 40 46 86 
40-41 115 87 202 
42-43 14 2 16 
44-45 1 0 1 
Total 207 205 412 


Premature 37 (18%) 70 (34%) 107 (26%) 
Mature 170 (82%) 135 (66%) 305 (74%) 
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Table II. Types of breech presentation 


Presenta- 
tion 


Primiparas 


Multiparas 


Total 
patients 


No. | % 


No. | % 


No. | %o 


Frank 
Footling 
Complete 


132 63.7 
67 32.4 
8 3.9 


99 48.3 
101 49.2 
5 2.5 


231 56.1 
168 40.7 
13 3.2 


Total 


207 100.0 


205 100.0 


412 100.0 


Table III. Complications of pregnancy 


Bronchitis, chronic 

Cholecystitis with cholecystectomy 
Congenital heart disease 

Essential hypertension 
Hydramnios 

Hyperthyroidism with exophthalmos 
Inactive rheumatic fever 

Juvenile diabetes, severe 

Juvenile myxedema 

Pyelonephritis 

Rh factor sensitivity 

Rheumatoid arthritis 

Residual poliomyelitis 

Serology positive 

Uterine anomaly 

Vaginal septum 


tion. Four cases of hydramnios were re- 
corded; one associated with a congenital 
anomaly, one with placenta previa, and two 
with previable infants with anomalies incom- 


patible with life. 


Labor 


The mean length of labor was 12 hours, 57 
minutes for primiparas and 7 hours, 40 min- 
utes for multiparas (Table IV). This is less 
than Eastman’s* 17.7 hours for primiparas 
and 12 hours for multiparas and Schmitz’s’ 
14.5 hours for primiparas and 8.9 hours for 
multiparas when various types of anesthesia 
were used. Length of labor is the result of 
many factors in the management of labor. It 
is possible that our use of caudal anesthesia 
(and analgesia) may have shortened labor 
because of the decreased need for other anal- 
gesics in large doses. Caudal anesthesia alone 
was employed in a large percentage of our 
cases (Table V). In 2 per cent of the cases 
caudal was not satisfactory for delivery and 
was reinforced by a second anesthetic agent. 
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Complications of labor 


Table VI lists the complications of labor 
divided into three groups: first, the entire 
series; second, only the previable infants 
(under 1,000 grams) (47 deliveries) in an 
effort to find the reasons for the early fetal 
loss; and the third, the incidence of these 
complications in the clinic at large. The most 
significant finding was the high incidence of 
premature separation of the placenta, par- 
ticularly in the previable group. An un- 
usually high incidence of pre-eclampsia was 
noted in the mothers of the 1,500 to 1,999 
grams group. A higher incidence of prema- 
ture separation of the placenta, hemorrhage, 
pre-eclampsia, placenta previa, hydramnios, 
and essential hypertension occurred in breech 
presentation than in the cephalic presenta- 
tions. 


Anesthesia 


The anesthesia employed was continuous 
caudal in 92 per cent which is the same as 


Table IV. Length of labor 


Total 


Length of patients 


labor 
(hours) 


Under 2 

2-6 

6-12 
12-18 
18-24 
24-30 
Over 30 
None 
Unknown 


Total 


Cesarean 
sections 
(no 


labor) 


Primipara Mutltipara 


No. | % | No. | % 


207 


Table V. Analgesia 


No. 
132 


Analgesia* 


Caudal alone 

Caudal, meperidine, and 
barbiturate 183 

Caudal and meperidine 43 

Caudal and barbiturate 28 

None 26 


Total 412 


*Trilene was used 10 times with various other agents. 


| 

No. | % | 

1 0.5 12 6.0 13 3.3 
34 16.5 80 39.7 114 278 | 

Po 81 39.3 84 11.8 165 40.2 
45 21.8 12 6.0 57 143 ) 
r 27 12.6 9 1.5 36 8.8 . 
9 4.4 3 1.5 12 2.9 : 
10 4.9 1 0.5 11 2.7 | 
0 0 3 ’ 3 4 | 
0 0 1 1 
6100.0 205 100.0 412 100.0 
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Table VI. Complications of labor 


Infants Infants 
over under 
1,000 grams | 1,000 grams 
(412) (47) _ Clinic 
Complica- incidence 
tion No. | % No. | % (%) 
Abruptio 


placentae 37 9.0 19 40.4 4.9 


Contraction 


ring 3 G7? 0 = 
Essential 

hyperten- 

sion 1 2.1 0.1 
Hemorrhage 35 8.5 3 4.2 2.9 
Hydramnios 2 1 0.4 
Placenta 

previa 6 1.5 1 2.1 0.4 
Pre-eclamp- 

sia 25 6.1 4 8.5 4.7 
Previous 

cesarean 

section 5 1.2 1 2.1 0.9 
Prolapse of 

Rh 

sensitivity 5 1.2 0 
Ruptured 

marginal 

sinus 5 2 4.3 
Uterine 

anomaly 7 1 
Uterine 

inertia 18 4.4 2 4.3 
Vasa previa 0 


the rate for all deliveries in the clinic for 
the period (Table VII). Meperidine and 
Seconal were used for analgesia and seda- 
tion in most of the term labors. The length 
of anesthesia was so varied that no conclu- 
sions could be drawn from the data. As in 
all labors, individualization was the most im- 
portant factor. 

We used continuous caudal anesthesia for 
several reasons: 

1. A long second stage of labor is not un- 
common in breech presentation and can be 
quite tedious and painful for the patient. In 
general, by starting caudal anesthesia at or 
before the end of the first stage the patients 
are made comfortable, are cooperative, and 
have good morale. This avoids the necessity 
for analgesics except for early labor and the 
period before anesthesia is begun. 

2. Maximum perineal relaxation is ob- 
tained without the inherent dangers of gen- 
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eral anesthesia to the mother and fetus. 

3. A responsive, contracting uterus lessens 
the danger of hemorrhage and deflexion of 
the fetal head. 

4. The mother can assist delivery with vol- 
untary expulsive efforts. 

Because of the almost routine use of caudal 
anesthesia during this period, a notation was 
made on the delivery records when it was 
not used. The reasons it was not used are 
listed in Table VIII. The anesthesias were 
all given by obstetric residents and staff ex- 
cept for the general anesthetic agents which 
were administered by the Department of 
Anesthesia. 


Technique for caudal anesthesia 
and analgesia 


The patient is placed in a Sims position 
on her right side, and the operative field is 
prepared as for surgical procedure. A 2 per 
cent solution of Procaine is used to anes- 
thetize a small area over the sacral hiatus 
and a small stab wound is made through the 
anesthetized skin with a No. 11 knife blade. 

A No. 13 caudal needle specially ground 


Table VII. Anesthesia for delivery 


No. of 
Type patients Jo 
Caudal 378 91.7 
Saddle 13 3.2 
Pudendal 1.0 
Spinal 3 0.7 
Trilene 3 0.7 
Inhalation Z 0.5 
Local 5 
None 4 1.0 
Total 412 100.0 


Table VIII. Reasons for anesthesia other 
than caudal 


Operator failure—no reasons 

Operator failure—obesity over sacrum 
Prolapsed cord before complete dilation 
Precipitous labor 1 
Repeat cesarean section 

Pilonidal sinus 

Pustules at the caudal site 

Delivered in auto in front of hospital 

Old poliomyelitis with residual in legs 


wo 
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to a blunt point is introduced into the caudal 
canal. (If the dura is punctured, spinal fluid 
flows through the needle. If this should hap- 
pen, the needle is withdrawn and no further 
effort to induce caudal anesthesia is made.) 
A plastic catheter (0.065 inch in diameter) 
is threaded through the needle to a mark 
about 414 inches from the end. The needle 
is then withdrawn over the catheter, leaving 
the latter in place. The catheter is then with- 
drawn to a mark about 3% inches from the 
end. A 30 c.c. syringe containing the Pro- 
caine solution is attached to the catheter. The 
catheter is never withdrawn through the 
needle because of the danger of shearing part 
of the catheter off in the caudal canal. 
Blood pressure, fetal heart tones, and pulse 
are then checked and recorded. The plunger 
of the syringe is pulled back; if the catheter 
is within the dura, spinal fluid will be ob- 
tained. If this should occur, the catheter is 
immediately removed. This procedure is fol- 
lowed before every injection because the 
catheter can perforate the dura. A test dose 
of 5 to 8 c.c. of Procaine solution is then in- 
jected. The blood pressure, pulse, and fetal 
heart tones are recorded at 5 minute inter- 
vals following an injection until stabilized, 
and thereafter every 15 minutes. Ten minutes 
following the test dose, if there has been no 
appreciable change in the pulse, blood pres- 
sure, or fetal heart tones, a second 8 to 10 


Table [X. Method of delivery 
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c.c. increment is injected (depending upon 
the patient’s size and response to the test 
dose). Anesthesia to the umbilicus (T-10) 
is ideal; this ordinarily requires an additional 
10 to 15 c.c. every 45 to 60 minutes, or more 
frequently if no epinephrine is added to the 
Procaine. The highest level of anesthesia is 
reached about 20 to 25 minutes after the 
initial dose is given. 

In some cases, there is a moderate fall of 
blood pressure with corresponding elevation 
of pulse rate. Should this occur, oxygen is 
administered, and the lower extremities are 
elevated to enhance venous return. These two 
simple procedures have always sufficed in our 
experience, but if they should not prove suc- 
cessful, Dextran, whole blood, standard in- 
travenous fluids, or a vasopressor substance 
may be used. 

There are certain contraindications to 
caudal anesthesia: (1) pilonidal sinus, cyst, 
or abscess; (2) diseases of the spinal cord or 
its meninges, either active or healed, includ- 
ing poliomyelitis; (3) extremely low blood 
pressure; (4) profound anemia or shock; (5) 
Procaine sensitivity; (6) certain psychic 
states; (7) low-lying dural sac; (8) if de- 
livery is imminent (within 15 to 20 minutes) ; 
and (9) refusal of the patient. 

The administration of caudal anesthesia is 
deferred when the presenting part is not en- 
gaged, when it is in an occipitotransverse or 


Primiparas 


Multiparas 


Premature 


Mature 


Premature Mature 


No. %o 


No. | % No. 


Spontaneous 0 
Assistance or extraction 93.2 
Decomposition 0 
Version and extraction 6.8 
Version and extraction 

(twin) 0 
Cesarean section 

Repeat 0 

Primary 0 
Previous cesarean, 

vaginal delivery 1) 0 0 
Forceps to aftercoming 

head (21) (47.7) (138) 


(84.7) (15) 


6.6 0 
85.5 120 

0 

2.6 


4.0 


1.3 


(1) 


(19.5) (70) (54.3) (244) (59.2) 


Total 44 163 


76 129 412 100.0 


4 


Total 
| | % No. | % 
0 0 5 1.2 
98.2 65 93.0 386 93.7 
0 0 0 0 0 
) Be 2 3.1 11 27 
0.6 3 | | 3 2.3 7 1.7 
0 1 |_| 2 1.6 } 0.7 
0 0 0 0 0 0 0 
0 mi (1) (2) 
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Table X. Internal podalic version and ex- 


traction 
Baby 
Baby| was | Baby 
Complicating factors lived | dead | died 
Single gestation (6) (3) (2) 
Placenta previa, vasa previa 1 
Placenta previa, transverse 
lie 1 
Compound presentation, 
embryotomy 1 
Premature separation of 
placenta, 80 per cent 1 
Prolapsed arm and cord 1 
Transverse lie, severe 
pre-eclampsia 1 
Partial previa, compound 
presentation 1 
Placenta previa, hemorrhage 1 
Transverse lie 1 
Prolapsed cord 1 
Placenta previa, prolapsed 
cord, and compound 
presentation 1 
Second twin (7) (0) (0) 
Pre-eclampsia 1 
Inactive rheumatic fever 1 
Prolapsed cord 1 
Previous cesarean section 1 
Transverse lie 3 
Total 13 $ 2 


an occipitoposterior position, unless it is de- 
cided to terminate labor early. In cephalic 
presentations the caudal anesthesia is begun 
at about 5 cm. of cervical dilation, but in 
breech presentation it is not ordinarily begun 
until much later, at or near complete cervical 
dilation, or at the beginning of the second 
stage of labor. 


Episiotomy 

An adequate episiotomy is recognized by 
all as necessary in breech delivery regardless 
of the expected size of the infant. Episiotomy 
was performed in 92 per cent of the deliveries. 
It was not performed in 31 instances, mostly 
cases of premature infants, of which 42 per 
cent resulted in intrapartum or neonatal 
deaths. We believe the lack of episiotomy 
was a significant contribution to their loss. 


Method of delivery 


Three deliveries were effected by cesarean 
section (0.7 per cent), all in patients with 
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previous cesarean sections for cephalopelvic 
disproportion. Two patients who had had 
previous cesarean sections were delivered 
vaginally of living infants without difficulty. 
There were 5 (1.2 per cent) spontaneous 
breech deliveries with no traction or manip- 
ulation except support of the infant (Table 
IX). In 386 deliveries (93.7 per cent), par- 
tial breech extractions were performed with 
some assistance from the obstetrician. Most 
authors recommend spontaneous or simple 
aid in breech deliveries and feel that the ex- 
perienced obstetrician should have no diffi- 
culty with any method. With caudal anes- 
thesia we believe that we should do breech 
extractions after we are fully satisfied that 
the cervix is completely dilated and that the 
breech is crowning. 

Although the use of version and extrac- 
tion is of limited value and not recommended 
as a routine procedure, it is useful in some 
complicated cases. It was used in 18 in- 
stances, 4.4 per cent of the deliveries (Table 
X). 


Results 


Dieckmann? * states that breech delivery 
should be evaluated by: (1) the maternal 
deaths and injuries (there were none in the 
study), and (2) the number of stillbirths, 
neonatal deaths, fractured long bones, and 
intracranial hemorrhages in the infants. 

The uncorrected number and the time of 
infant deaths are shown in Table XI. For 
comparison, similar figures are presented 
from the Chicago Lying-in Hospital; these 
are among the lowest recorded in recent lit- 
erature. Our losses (14.3 per cent) are about 
twice the Chicago figure (7.5 per cent). We 
experienced significantly higher losses in the 
intrapartum and neonatal areas in the pre- 
mature weight groups, probably in part be- 
cause of our higher incidence of prematurity. 
In this study 29 per cent of the infants were 
premature by weight. We had one fractured 
femur and 6 fractured clavicles, one in an in- 
fant delivered by cesarean section and the 
others in babies with nuchal arms. There 
were 10 instances of intracranial hemor- 
rhages, 7 in premature infants. 
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Table XI. Time of fetal death—uncorrected fetal mortality 


Chicago Lying-in 
Brooke Army Hospital Hospital 
Weight No Antepartum | Intrapartum Neonatal Perinatal No _ Perinatal 
(grams) cases | No. | % No. | Jo No. | % No. | % cases | No. | % = 
1,000-1,499 34 5 14.7 1 2.9 22 64.7 28 82.3 46 30 65.2 
1,500-1,999 31 3 9.7 4 12.9 6 19.3 13 41.9 51 16 31.3 
2,000-2,499 55 1 1.8 1 1.8 6 10.9 8 14.5 142 14 9.8 
2,500-2,999 116 0 0 3 2.6 1 0.9 4 3.5 
3,000-3,499 126 0 0 3 2.5 0 0 3 23 
3,500-3,999 39 0 0 3 727 795 18 28 
4,000-4,499 11 0 0 0 0 0 0 0 0 
Total 412 9 2.2 12 2.9 38 9.2 59 14.3 1,034 78 7.5 


Table XII. Perinatal breech mortality 


— Total 
Birth weight Total No. Stillbirths Neonatal perinatal | Corrected 
(grams) infants Antepartum| Intrapartum| deaths loss Percentage | percentage 
1,000-1,499 34 5 1 22 28 82.3 14.3 
1,500-1,999 31 3 4 6 13 41.9 6.5 
2,000-2,499 55 1 1 6 8 14.5 7.3 
2,500-2,999 116 = 3 1 + 3.4 0 
3,000-3,499 126 3 3 2.4 1.6 
3,500-3,999 39 3 3 7.7 2.6 
4,000-4,499 11 0 0 
Total 412 9 12 38 59 14.3 3.4 
Infants under 2,500 grams: Infants over 2,500 grams: 
Gross mortality 40.8% Gross mortality 3.4% 
Corrected mortality 9.2% Corrected mortality 1.0% 


Goethals,® of the Boston Lying-in Hospital, 14.3 per cent and a “corrected rate” of 3.4 


divides breech presentations into two groups: per cent. The uncorrected fetal mortality rate 
1. Those complicated by any factor which for viable vertex deliveries in our hospital 
in itself causes jeopardy to the fetus, i-e., during this period was 2.0 per cent. The 
syphilis, diabetes mellitus, cardiac disease, perinatal mortality rate of “viable” infants 
pulmonary disease, tumors of the uterus and for the entire clinic was 2.5 per cent. Table 
adnexa, pre-eclampsia, placenta previa, ab- XII presents an analysis of infant loss cor- 
ruptio placenta, prolapse of the cord, and rected and uncorrected according to weight 
Rh-negative patients with anti-Rh titers. He categories. In a recent evaluation of breech 
states that these factors place the fetus in presentation made by Hall,® he included a 
double jeopardy. He and many others delete similar chart with comparable results. His un- 
such cases from breech studies. corrected fetal mortality rate was 9.9 per 
2. All other cases in which breech presen- cent, corrected to 6.3 per cent. In our study 
tation exists alone. This group is divided the mortality rate for infants under 2,500 
into two weight categories: (a) premature grams was 40.8 per cent, corrected to 9.2 
infants, 1,000 to 2,499 grams, and (b) ma- per cent, and the uncorrected rate for infants 
ture infants with birth weights of 2,500 grams over 2,500 grams was 3.4 per cent, corrected 
or more. He also deletes those in whom no to 1.0 per cent. 
fetal heart tones were heard at the onset of When comparing and evaluating statistics 
labor and infants with gross anomalies. one must be careful to understand the cri- 
Applying these criteria to our study re- teria employed. Most recent breech evalua- 


sults in an uncorrected fetal mortality rate of | ‘tions have employed similar criteria and 


= 
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methods. Ware,*° however, reported a series 
from private practice in which he included 
only cases of 28 weeks’ gestation or more. All 
of his infants, except two, weighed 1,800 
grams or more. His uncorrected fetal mortal- 
ity rate was 5.7 per cent and his corrected 
rate was 2.1 per cent. When his criteria are 
applied to the Brooke Army Hospital data 
an uncorrected rate of 6.0 per cent and a 
corrected rate of 2.1 per cent are obtained. 
Hall® suggested that 2,000 grams is a signifi- 
cant weight differential for determining 
breech stastics. Employing this criterion his 
uncorrected loss was 5.0 per cent; corrected, 
2.6 per cent. When this is applied to the 
Brooke Army Hospital data the uncorrected 
rate is 5.2 per cent and the corrected rate 
is 2.0 per cent. All of these rates and citeria 
point out the high losses in premature weight 
groups in breech presentation and indicate 
that the losses in the mature weight groups 
are not excessive. 

Despite the fact that 90 per cent of the 
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infants born to primiparas lived compared 
to 81 per cent for multiparas there is not 
much difference in the survival rate in any 
particular weight category (Table XIII). 
There is no significant difference in the still- 
born rate. The surprising finding was the 
very high neonatal loss in the multiparas. Al- 
though there is a much higher rate of pre- 
maturity in the multiparas the neonatal losses 
cannot be blamed on prematurity alone. The 
exact significance of the higher neonatal 
losses for infants born to multiparas is not 
certain but an increased frequency of com- 
plications of labor and delivery may be partly 
responsible. 

Most of the deaths in the “2 to 12 hours 
labor” group were of infants’ in ‘the pre- 
mature weight categories (Table XIV). This 
is not true in labors over 18 hours and sug- 
gests that in this category of patients cesar- 
ean section might increase fetal survival. Ac- 
tually the number of infants involved is 
small (3) but is significant when the over- 


Table XIII. Fetal result according to birth weight and mother’s parity 


Lived Stillbirths Neonatal deaths 
aki Primipara Multipara Primipara Multipara Primipara Multipara 
(grams) | No. | % No. | %o No. | % No. | %o No. | % No. | % 

1,000-1,499 2 22.2 4 16.0 3 33.3 3 12.0 4 44.5 18 72.0 
1,500-1,999 5 55.6 13 59.0 2 22.2 5 22.7 2 22.2 4 18.3 
2,000-2,499 23 88.5 24 82.8 1 3.8 1 3.4 2 p fs 4 13.8 
2,500-2,999 61 96.8 51 96.2 1 1.6 2 3.8 1 1.6 " = 
3,000-3,499 71 96.0 52 100.0 3 4.0 “ 
3,500-3,999 17 94.0 19 90.5 » a a oe 1 6.0 2 9.5 
4,000-4,499 8 100.0 3 100.0 x ra 
Total 187 90.3 166 81.0 10 4.8 11 5.4 10 4.8 28 13.7 


Table XIV. Infant and fetal mortality compared to length of labor 


Length of labor Number of patients 


Uncorrected perinatal deaths 


Corrected (Goethals) 
perinatal deaths 


(hours) No. | % No. | % No. | % 
Under 2 13 3.2 1 ye 0 0 
2-6 114 27.9 18 15.8 6 5.9 
6-12 165 40.3 27 16.3 5 3.5 
12-18 a7 13.9 4 7.0 0 0 
18-24 36 8.8 4 11.1 1 3.0 
24-30 12 2.9 2 16.7 1 9.0 
Over 30 11 2.7 2 18.2 1 10.0 
Unknown 1 0.3 1 100.0 0 0 
Patients in labor 409 100.0 59 14.4 14 3.8 
_Cesarean sections 3 0 0 
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all results and management are considered. 
It was our feeling, prior to this study, that 
the role of Piper forceps in the final outcome 
of most deliveries was not usually significant. 
We realized that they were often advanta- 
geous in the event delivery of the head was 
difficult and we never started a delivery un- 
til the forceps were on the instrument table. 
Fifty-nine per cent of the deliveries in this 
series were with Piper forceps to the after- 
coming head. 

From the data in Table XV, however, it 
will be noted that an alarming number of 
premature infants were lost. that were deliv- 
ered by manual assistance. Despite the fre- 
quency of the use of the Piper forceps in all 
categories, the losses when they were used 
was quite low. We believe that we should 
have used forceps to the aftercoming head 
more often in the delivery of the premature 
infants to protect them from some of the 
pressures encountered during delivery. 


Nuchal arms 


Nuchal arms occurred 11 times (2.7 per 
cent); 8 of the infants survived. The avoid- 
ance of this complication is partly a function 
of the assistant who, by following the fetal 
head with gentle pressure on the fundus, can 
effectively aid in the prevention of nuchal 
arms by keeping the head flexed on the fetal 
chest. Freeing nuchal arms is no great prob- 
lem if the operator does not attempt to rush 
the maneuver. 

Necropsy was performed on 84 per cent 
of infants lost in the intrapartum and neo- 


natal periods (Table XVI). Several of the 


Table XV. Uncorrected infant and fetal mortality according to type of delivery 
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infants who died in the antepartum period 
were examined. Placental separation was the 
largest single cause of death because of irre- 
versible damage from anoxia. In 11 cases 
no significant cause of death was recorded. 


Management of breech presentations 
at Brooke Army Hospital 


We manage breech presentation at Brooke 
Army Hospital by using most of the gener- 
ally recommended procedures. First, and 
most important, we have two residents and 
one intern scrubbed at each delivery. Staff 
supervision is present or readily available. 
We do an adequate episiotomy and usually 
have sufficient time to control blood loss 
from the episiotomy by clamp and ligature 
technique. Piper forceps are employed in 
the majority of the cases. All known breech 
presentations are evaluated by x-ray pelvim- 
etry at about the thirty-eighth week or 
later. All primigravidas in our clinic are 
evaluated by x-ray pelvimetry. The tech- 
nique used is one developed by Pickardt, 
Dippel, and Simpson. This has been an im- 
portant aid in the clinical evaluation of our 
patients. It may account in part for the low 
cesarean section rate of 0.6 per cent for all 
presentations during this period and the 0.7 
per cent rate for breech presentation. Pa- 
tients with previous cesarean sections may 
elect to deliver vaginally if, after careful re- 
view of the present and past pregnancies and 
deliveries, they are determined to be suitable 
candidates. 

The second important feature of our man- 
agement of breech presentation is our use of 


Primiparas | Multiparas 
Type of delivery Premature | Mature | Premature | Mature 
Spontaneous 0 0 3 0 
Manual assistance or partial extraction 1 27 0 
Assistance with piper forceps 4 4 4 2 
Version and extraction 1 1 1 2 
Version and extraction (second twin) 0 0 0 0 
Decomposition 0 0 0 0 
Cesarean section, elective repeat 0 0 0 0 
Previous cesarean section, vaginal delivery 0 0 0 0 
Total 14 6 35 4 
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Table XVI. Causes of fetal and infant 
deaths* 


Fetal 
Died in utero before labor (9 deaths) 
Amnionitis 
Atelectasis 
Erythroblastosis 
Placental separation 
True knot in cord 
No cause reported 


wore 


Died in utero during labor (12 deaths) 
Atelectasis 
Hydrocephalis, meningocele 
Placenta previa 
Placenta previa, vasa previa 
Placental separation 
Pre-eclampsia 
Prolapsed cord 
No cause reported 


Infant 


Died after labor and delivery (38 deaths) 
Agenesis of kidneys and bladder 
Atelectasis 
Amnionitis 
Anencephaly 
Erythroblastosis 
Hydrocephalus, spina bifida 
Intracranial hemorrhage 
Placental separation 
Pneumonia in utero 
Prolapsed cord 
Polycystic kidneys 
Pre-eclampsia 
Trauma to mother 
True knot in cord 
Syphilis 
No cause reported 


*Many fetuses and infants had more than one cause of 
death recorded. 


caudal anesthesia. We are impressed with 
the excellent control of the delivery that it 
allows and the fact that the patient is awake 
and alert and can assist in the delivery. We 
have perineal retractors and mechanical suc- 
tion on hand for each delivery. The suction 
is a catheter type which simplifies the tech- 
nique for efficient clearing of the infant’s 
airway prior to delivery of the head. An anes- 
thetist is present at all breech deliveries to in- 
sure good maternal oxygenation and to give 
further anesthesia if required. 


Conclusions and summary 


1. A survey of 412 breech deliveries is pre- 
sented. 
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2. We experienced the usual high rate of 
prematurity (29 per cent) in breech presen- 
tation when compared to the rate of prema- 
turity in vertex presentations—6.0 per cent in 
our clinic. 

3. The incidence of breech presentation 
was 3.6 per cent in infants over 1,000 grams. 

4. Continuous caudal anesthesia was em- 
ployed in 92 per cent of the cases with many 
advantages to the fetus, the mother, and the 
obstetrician. 

5. The very low cesarean section rate of 
0.7 per cent may be due to careful evalua- 
tion of all patients with breech presentation 
by clinical and x-ray pelvimetry. 

6. The corrected fetal mortality rate was 
3.4 per cent. 

7. The corrected fetal mortality rate of 
1.0 per cent for mature infants with breech 
presentation when compared to the uncor- 
rected rate of 2.0 per cent for vertex presen- 
tations may indicate that a mature infant 
with breech presentation and a mature in- 
fant with vertex presentation have com- 
parable survival expectancies. 

8. Forceps applied to the aftercoming 
head apparently should be used more often 
with premature infants to prevent intra- 
cranial damage from the pressures of deliv- 
ery. 

9. Breech presentation has an accompany- 
ing high incidence of complications of labor 
and prematurity which, in part, are respon- 
sible for its being many times more danger- 
ous than vertex presentation. 

10. Continuous caudal anesthesia, under 
certain conditions, approaches the ideal anes- 
thesia in breech presentation; particularly in 
premature labors where depression and all 
trauma to the infant must be avoided if 
possible. Caudal anesthesia must be admin- 
istered by properly qualified physicians fa- 
miliar with its use. The obstetrician must be 
present to manage the labor, at least during 
the period of anesthesia. A high percentage 
of deliveries will be extractions and a fully 
qualified assistant should be present to help 
with the delivery. A fully conscious, coopera- 
tive, and comfortable mother is an impor- 
tant feature of caudal anesthesia. 
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R. V. AUGUET, 
Muskegon, Michigan 


OBSTETRIC anesthesia has engaged the 
interest of physicians ever since Queen Vic- 
toria of England made it fashionable in 
1843.22 It has also continued to remain one 
of the obstetrician’s controversial problems. 
Consideration for two patients, mother and 
unborn infant, has served to create a unique 
situation, different from all other anesthetic 
problems. Today, the choice of anesthe- 
sia’* 17 22 still depends more on the ob- 
stetrician’s experience and preference rather 
than on the patient’s desire and need. Yet 
all obstetricians recognize the desirability 
of maximal comfort for the mother and 
minimal sedation for the unborn infant.* ® 
8, 15, 17 

Over the last quarter-century I have used 
chloroform, ether, the gases, twilight sleep, 
spinal, continuous caudal,? paravertebral 
block, Trilene, local, Read’s ideas, and no 
anesthesia at all. I have continued to use 
any one of these in special situations, at the 
patient’s request, and in the absence of con- 
traindications. My anesthetic of choice since 
Nov. 1, 1957, has been hypnosis.* 2% 
*%,24 This paper reviews my personal ex- 
perience with obstetric hypnoanesthesia 
from this date, Nov. 1, 1957, through Dec. 
31, 1958. 


Material 


There were 442 mothers delivered of 445 
infants. Hypnoanesthesia was attempted in 
351, or 79.4 per cent. It was completely suc- 
cessful as the sole anesthetic agent in 328, 
or 93.5 per cent, and was supplemented 
with other anesthetic agents in 23 or 6.5 
per cent. 


Obstetric hypnoanesthesia 


Selection of patients 


The decision to use hypnoanesthesia was 
made sometimes by the patient, in other 
cases by the physician. In most instances, 
the patient was apprised of the various types 
of anesthesia and requested to express a 
choice. Hypnosis was always presented in a 
most favorable light. Sometimes I stated 
that I wished to use hypnosis for particular 
reasons. Avoidance of fetal narcosis was the 
usual indication.”° The fact that 10 per cent 
of all maternal deaths”? have been accred- 
ited to anesthesia was sometimes mentioned. 
I always reserved the prerogative of final 
choice but for psychological reasons never 
pressed the use of hypnosis. The patient’s 
objection to hypnotherapy was always con- 
sidered to be an absolute contraindication 
to its use. Her request for this anesthesia 
was always welcomed. 
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Table I. Types of anesthesia 


Hypnosis 
With previous 
practice 174 
Without previous 
practice 177 
Additional anesthesia 23 


351 (79.4% of total) 


(6.5% of hypnosis 
patients ) 
Local 1 
Trilene 
Multiple 
Pudendal block 
Saddle block 
Ether 

Patients with pre- 
vious practice 
requiring addi- 
tional therapy 9 

Patients without pre- 
vious practice 
requiring addi- 


tional therapy 14 
Delivered without hypnosis 91(20.6% of total) 
Pudendal block 27 
Multiple 26 
Trilene 17 
Ether 8 
Local 7 
Saddle block 2 
Cyclopropane 1 
Precipitate (none) 3 
Total 442 


Method of approach 


Conditioning for hypnoanesthesia was 
used in 174 patients. This consisted initially 
of a 14 hour indoctrination period for 6 to 
8 expectant mothers and their husbands. It 
was followed by a variable number of one 
hour practice sessions for the women only, 
at the time of their regular obstetric check- 
ups. The patients practiced entering the 
hypnotic state and leaving it voluntarily. 
They indulged in question-and-answer pe- 
riods. Various hypnotic phenomena such 
as progressive relaxation, catalepsy, skin 
anesthesia, time distortion, and dissociation 
were taught on different days. 

Hypnoanesthesia without conditioning 
was used in 177 patients. This was initi- 
ated during labor without any prior ex- 
planation, discussion, or practice. Some of 
these patients had previously rejected the 
idea of hypnosis but developed a change of 
heart with the discomfort of labor. Some 
were among those previously classed as un- 
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suitable for group therapy. Some developed 
medical indications for hypnotherapy while 
in labor. The need for a decrease in, or 
elimination of, maternal chemical sedation 
for the sake of the unborn infant was al- 
ways considered to be a prime indication 
for hypnotherapy. 


Technique 

Eye fixation followed by progressive re- 
laxation was most frequently used to initi- 
ate group conditioning.”” These patients 
were then given a “key” for ease of subse- 
quent inductions. Conditioning was usually 
begun in the second trimester. In the pres- 
ence of hyperemesis, it was begun as early 
as neeeded by the patient and invariably 
controlled this noxious symptom. The pa- 
tients in the second group (not previously 
conditioned) were usually hypnotized by 


Table II. Gravidity 


With Without 

Gravidity hypnosis hypnosis Total 
1 78 19 97 

2 59 20 79 

3 62 16 78 

+ 59 11 70 

5 33 12 45 

6 27 2 29 

7 9 3 12 

8 12 3 15 

9 7 1 8 
10 3 1 + 
11 1 1 
12 ] 2 3 
16 1 1 
Total 351 91 442 


Table III. Analgesia in labor 


Patients with Patients without 
hypnosis* hypnosis 
Average Average 
number number 
milli- milli- 
Total | grams | Total | grams 
milli- per milli- per 
grams | patient | grams | patient 
Demerol 5,100 14.5 5,950 65.4 
Barbiturates 
(Seconal or 
Nembutal ) 200 0.57 3.000 33.0 


*Total number of hypnosis patients with no other 
‘ analgesia or anesthesia at any time, 26/7. 


N 
| 


other 
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Table IV. Gestational age at the time of 
delivery 


Number of Number of 


Gestation patients patients 

age with without 

(weeks) hypnosis hypnosis Total 
44 1 1 
43 5 1 6 
42 24 1 25 
41 28 1 29 
40 206 74 280 
39 24 8 $2 
38 26 2 28 
37 11 2 13 
36 7 1 8 
35 1 1 
34 + 4 
33 1 1 
32 5 1 6 
31 
30 
29 
28 1 
27 2 2 
26 2 
25 
24 
23 
22 | 1 
21 2 9 

Total 351 91 442 


Table V. Gestational age at time of deliv- 
ery 


Per cent 
of all 

Total deliveries 
Postmature (over 42 weeks) 7 1.60 
Mature (38 to 42 weeks) 394 89.13 
Premature (under 38 weeks) 41 9.27 


Table VI. Operative interference 


With Without 
hypnosis | hypnosis Total 


No.| % |No.| % |No.| % 
Cesarean sec- 
tion 8 2.3 6 . 
Low mid- 
forceps £2 0 
Low forceps 93 265 16 17.5 109 24.6 
Episiotomy 228 65.0 45 50.0 273 61.7 
Lacerations 5 1.4 ® 68 38 
Pitocin 233 65 3 33 26 6.0 
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visualization techniques.*® Through casual 
conversation I learned of activities and ex- 
periences which the patient had enjoyed in 
the past. I then asked her to close her eyes 
and by means of a series of graded sugges- 
tions aided her into hallucinating a similar 
experience. 

I used the permissive approach with most 
patients, the naturalistic” *° or cooperative 
with the remainder. In either case, I quickly 
shifted to the authoritarian?® approach 
at the moment of delivery if this was needed 
to intensify the anesthesia. 

Analgesia was used whenever requested 
by the patient, in prolonged labor, and on 
occasions when the obstetrician’s presence 
was required elsewhere. Suggestions for 
posthypnotic comfort, for or against lacta- 
tion (to conform with the patient’s pre- 
viously expressed desire), and time distor- 
tion® (so the patient would remember the 
whole delivery period as but a few mo- 
ments) were usually given. Amnesia was 
rarely suggested but often manifested. 


Results 


Table I summarizes the number of pa- 
tients experiencing the various types of an- 


ho 


—— Total 
With hypnosis 


Without hypnosis 


o 


Number of patients 
° 


10~ 


20 25 30 35-40 46 
Age of patients in years 
Fig. 2. Age of mother. Oldest, 46; youngest, 14; 
mean, 30; average, 25.88. 
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Table VII. Length of labor 


June, 1969 
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Primigravida 


Multigravida 


Hypnosis 
without 
previous 
instruction 


Without 
hypnosis 


Hypnosis 


previous 
instruction 


Hypnosis | Hypnosis 
without | with 
previous previous 

instruction instruction 


with 
Without 
hypnosis 


33.0 
3.21 

18.1 

10.56 


Longest (hours) 
Shortest (hours) 
Mean (hours) 

Average (hours) 


37.75 30.8 
0.46 0.93 
19.1 15.86 
8.2 7.38 


esthesia. This is depicted graphically in Fig. 
1. Additional anesthesia was furnished 23 
hypnosis patients only because they so re- 
quested. It was never withheld. Apparently 
conditioning made little difference in this 
particular group. Multiple anesthesia meant 
local and inhalation anesthesia. Fig. 2 and 
Table II show age distribution and gravidity 
of patients in the hypnosis and the non- 
hypnosis groups, respectively. These show a 
fairly regular distribution despite the fact 
that this paper presents a post hoc study of 


Table VIII. Infant deaths 


hospital records. Table III shows the statis- 
tically significant small amount of analgesia 
given hypnosis patients in comparison with 
those patients chemoanesthesia. 
This is more significant when one considers 
that only half the hypnosis patients were 
conditioned and that 50 to 100 mg. meper- 


idine (Demerol) was given terminally in- 


utilizing 


travenously to a number of patients for 
the purpose of narcohypnosis. 

Tables IV and V show gestational age 
in each group. Of 41 patients delivering 


Gesta- 
tional 
age 
(weeks) 


Maternal 
age 
(years) | 


Hospital 
Patient 


Maternal 
gravidity 


Pre- 
anesthesia 


Weight | 
| sedation 


Anesthesia 


Length 


(centi- 
| 
(grams) | meters 


> 


~” 


3,118 
3,431 
3,260 
600 est. 
1,247 


Hypnosis 
Hypnosis - 
Pudendal block - 
Hypnosis 
Hypnosis plus 

postdelivery 

procaine local 
Cyclopropane 


Demerol, 
50 mg. 
Hypnosis 


Hypnosis 


Hypnosis - 

Hypnosis Demerol, 
100 mg. 

Procaine local 

Hypnosis 

Hypnosis 

Hypnosis 

Hypnosis 

Hypnosis 

Hypnosis 


4] 


N 
P 
39.4 28.0 25.49 I 
3.03 2.4 0.5 : 
21.2 15.2 13.0 ¢ 
12.2 11.94 8.1 ty 
d 
is 
W 
1 
n 
a 
n 

Age 
1 M 88 WwW 27 40 vi | > 
P 41 40 vi 51 
3 H 109 Cc 19 40 i 48 
4 H 197 T 23 21 vi ‘ i" 
5 H 163 G 30 27 iii 37 - 
6 80 40 40 Vv 1.451 56 
7 23 38 iii 9.310 : 5 da 
8 23 40 ii 2 353 46 4 da 
9 17 21 ii 822 34 12 ho 
10 23 22 iii 595 28 2 da 
11 33 40 vii 29 49 | da 
12 29 40 iv 10 43 6 da 
13 21 32 i 76 39 | da 
14 n) 21 32 i 33 BO da 
15 21 32 ii 61 39 18 ho 
16 18 26 i 45 42 6 ho 


premature infants only 4 received chem- 
oanesthesia, none under 32 weeks’ gesta- 
tion. 

Table VI shows the frequency of oper- 
ative interference. Eight cesarean sections, 98 
forceps deliveries, 228 episiotomies, and 5 
laceration repairs were performed without 
chemoanesthesia. The percentage of each 
type of operative interference except cesar- 
ean section was higher in the hypnosis 
group. This may have been due to more 
difficult problems encountered. 

Table VII shows lengths of labor. There 
is no statistically significant difference be- 
tween the three groups. This is at variance 
with much of the literature.’ 7 1% 18, 23, 24, 26 
This discrepancy may have resulted from 
my use of hypnosis as a terminal anesthetic 
and not for labor analgesia in most cases. 

Table VIII lists each infant death sepa- 
rately. Only one infant (Case 12) died of 
a cause which might be attributed to mater- 
nal anesthesia** and this one’s mother re- 
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ceived no chemical analgesia or anesthesia. 
There were no maternal deaths. 

Table IX shows that 14 patients or al- 
most 3.2 per cent had cesarean sections. Two 
were performed for other physicians, leaving 
a corrected section percentage of 2.7. Eight 
of these were performed because of previous 
sections. Three were initial sections due to 
cephalopelvic disproportion. One was for 
placenta previa centralis, one for abruptio 
placentae, and one for a ruptured uterus 
with transverse arrest when first seen in the 
hospital. The three performed because of 
cephalopelvic disproportion were all in 
primigravidas. The remaining 11 patients 
were all multigravidas. Eight of the 14 pa- 
tients, or 57 per cent, were operated upon 
and delivered under hypnosis. The youngest 
patient undergoing cesarean section was 17 
years old and the oldest was 41. Three pa- 
tients showed evidence of toxemia. The ges- 
tational age varied from 26 to 44 weeks. In- 
fant weights varied from 1,247 to 4,451 


Infant 


Length 
(centi- 
) | meters 


Maternal data 


Infant data 


days 
4 days 


12 hours 
2 days 


day 
6 days 
| day 
2 days 
18 hours 
6 hours 
| day 


1 abortion 


Temperature 100.2° F. one day post partum 

5 abortions; syphilis with active treatment 

One previous stillbirth; blood pressure 170/ 
110; 4-plus albuminuria; temperature 100° 
F. for 5 days post partum 

First delivery by cesarean section; next 3, in- 
cluding twins, vaginally; temperature 100.4° 
F. one day 


Temperature 100° F. one day 


2 abortions, 1 stillbirth 


First delivery at 6 months; baby lived 6 hours 


Macerated, true knot in cord 

Deadborn; aspirated meconium 

Thrombosed cord, fetal heartbeat absent 

Deadborn 

Intrauterine death, abruptio placentae; cesar- 
ean section 


Ruptured uterus; cesarean section with hys- 
terectomy 


Multiple congenital anomalies; necrotic evis- 
cerated bowel, resected 

Cloaca, operated; multiple congenital anom- 
alies 


Transfusion reaction, Rh negative 
Lobar pneumonia 


Hyaline membrane 


Marginal placenta previa 


ynec, Number 6 
Ls 
on 
atis- 
resia 
with 
esia. 
ders 
were 
per- 
In- 
for 
age 
ring 
age | 
death | 
48 
39 
38 | 
4) 
43 | 
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Table [X. Cesarean sections 
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Maternal 
age 


Hospital No. | Patient 


Gesta- 
tional 


Indication | With 


HA 4357 


40 2 previous sections 


Previous section 


Previous section, deadborn 


2 previous sections 


Previous section 


Previous section 


Previous section, cephalopelvic 
disproportion 


Previous section, Justo minor 
Cephalopelvic disproportion 


Cephalopelvic disproportion 


Cephalopelvic disproportion, 
Justo minor 


Placenta previa centralis 


Abruptio placentae, intrauterine 
death 


Ruptured uterus, transverse 
arrest 


Hypnosis 
AE age With. 
(years) |Gravidity| (weeks) 
BM 27 ili 


out 
l 


grams. Three infants were deadborn. There 
were no maternal deaths in the patients 
undergoing cesarean section or in any pa- 
tients in the entire series of 442.2? Three 
patients in this series had vaginal delivery 
following previous section. One had this his- 
tory and terminated with a ruptured uterus, 
the only one in this series. 


Comment 


All patients were told, some repeatedly, 
that the primary objective of good obstetric 
care is a normal healthy mother and a nor- 


mal healthy baby and that the secondary 
objective is maximal comfort for the mother 
and minimal sedation for the unborn in- 
fant. They were also told that chemical 
analgesia and anesthesia would be available 
if needed during labor and delivery but that 
the need would be minimal or probably en- 
tirely absent. Frank and frequent discus- 
sion increased the rapport between patient 
and physician. It made patient care a pleas- 
ant experience. 
Hypnosis was uniformly successful in the 
‘ control of hyperemesis.’* It yielded excel- 


Procaine 


Procaine 
by N: 
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None 
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Procains 
post 


Pentoth 


Procain 
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Procain 
deliv 


Cyclopr 


N 
1 Procaine 
2 HA 5088 RP 41 vi 37 Pi | None 
3 HA 5883 RM 36 iv 40 
4 HA 6108 MS 21 iv 39 Po 1 EZ 
5 A 2026 DM 32 iv 9 im 
6 A 3120 GC 37 ix 5 ! a 
8 A 6625 jB ii 40 
9 HA 3200 DT 20 i 40 l 
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Obstetric hypnoanesthesia 


Infant 

Length 

Weight | (centi- 

(grams) | meters) 


3,061 47 


ypnosis 


With. 


out Chemical anesthesia Toxemia, morbidity Previous pertinent history 


l procaine, local, Pentothal Temperature 100.4° F. two 
postoperative days, post- 


operative hemorrhage 


3,061 3-plus albuminuria, blood pres- 


sure 170/100 


Pyelonephritis, 2 still born, 1 pre- 
mature, 1 abortion, hyperten- 
sive heart disease, 1 full term 


3,175 
4,111 


Procaine, local abortion 


Procaine, local, followed 
by N20: 


Temperature 100° F. one day abortion 


post partum 


Pentothal Sodium 3,841 


abortions, previous stillborn, 2 
day labor, high blood pressure, 
albuminuria 


2,530 4 abortions 


3,785 


(yclopropane post delivery 


Novocaine, Pentothal post 


Infertility problem, married 8 
delivery 


years, Rh negative, one still- 
born 


None 3,685 
3,969 
4,437 


Procaine local 


Procaine and Pentothal 
post delivery 


Temperature 99.6°, 99.8°, 


Long test of labor 
99.0° F. on three days 


Pentothal, post delivery 4,890 Temperature 99°, 100° F. on 


two days 


Procaine, local, Pentothal 
post delivery 


1,361 Prior perforation of membranes, 
temperature 104° F. and 
hemorrhage just prior to sec- 


tion 


Previous delivery with hypnosis, 
both children now living 


Procaine, local, post 


4-plus albuminuria, blood pres- 
delivery 


sure 170/110 
Blood pressure, 160/120, tem- 


One stillborn, one liveborn 


Cyclopropane First delivery section, 3 deliveries 


perature 100.4° F. first day 
after operation 


vaginally including twins, hys- 
terectomy this time 


lent results in the control or promotion (as 
desired) of lactation and in the production 
of postpartum comfort. 

Hypnosis was usually used for terminal 
labor and delivery. This may account for 
the failure to shorten labor in this series as 


contrasted with other reports in the litera- 
ture}: 7, 16, 18, 23 


The charts on age and gravidity show 
this to be a fairly good control series. 

The use of Demerol intravenously,’ 
terminally in labor, led to excellent narco- 
hypnosis in a number of patients and served 


to improve the percentage of successful an- 
esthetics. Terminal shifting from the permis- 
sive or naturalistic approach to the au- 
thoritarian also contributed. 

Hypnosis was used exclusively for the 
purpose of symptom removal. This is 
equally true of chemical analgesics and anes- 
thetics. As such it served most effectively 
to reduce or eliminate drugs and fetal nar- 
cosis. 

Operative procedures were easily and sat- 
isfactorily performed under hypnoanesthesia. 

A barbiturate, usually 100 mg. Seconal 
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(Lilly), given once orally postdelivery 
served to control a heightened alertness and 
inability to sleep. This inability to sleep ap- 
peared to be similar to that encountered by 
a person who has experienced a long period 
without sleep. This condition disappeared 
spontaneously after 8 to 12 hours. 

There were no infant deaths positively 
attributable to anesthesia. 

Hypnoanesthesia required more of the 
obstetrician’s time than did conventional 
analgesia and anesthesia. 


Summary 


1. Hypnoanesthesia was used in 4 out of 5 
obstetric deliveries, freely in operative ob- 
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stetrics, and in 8 out of 14 cesarean sec. 
tions. 

2. It was successful as the sole anesthetic 
in 93.5 per cent of all deliveries and in 8 
cesarean sections. 

3. It was satisfactorily supplemented by 
chemical anesthesia in the other 6.5 per 
cent. 

4. It required more of the obstetrician’s 
time than did chemoanesthesia. 

3. The addition of hypnoanesthesia adds 
one more tool to the armamentarium of the 
obstetrician-anesthetist. 

6. Elimination of maternal and fetal 
deaths due to chemoanesthesia makes hypno- 
anesthesia a worthwhile addition to the ob- 
stetrician’s armamentarium. 
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A study of the effect of meprobamate on 


labor and delivery 


W. BYRON INMON, M.D. 


JOHN T. KITCHINGS, M.D. 


Jackson, Mississippi 


MEPROBAMATE is an effective tranquil- 
izer and muscle relaxant.? In pregnancy it 
has been found to be of value in the man- 
agement of symptoms of psychosomatic ori- 
gin and in the control of nausea and vomit- 
ing in all three trimesters.’ It has also been 
used as preoperative sedation.® These prop- 
erties would appear to make it a valuable 
drug for use in labor. The lack of side 
effects and the absence of depression of 
vital centers would be of considerable ad- 
vantage as compared with some of the drugs 
currently in obstetrical use.*» * While not an 
analgesic, it might be valuable in its effect 
upon the patient’s reaction to labe» and in 
lessening the amount of analgesic required. 

The present study was designed to deter- 
mine the value of meprobamate in labor, 
with particular regard to the behavior of 
the patient during labor, the amount of 
sedation required, the memory of labor, and 
the condition of the infant together with 
other pertinent data on the physical events 
of labor and delivery. Since it has proved 
helpful in controlling nausea and vomiting 
during the antenatal period, its antiemetic 
properties were also investigated. 


Method and material 
During the period of study all service pa- 
tients admitted to the delivery suite of the 
University of Mississippi were used, with 
the following exceptions: (1) those in whom 
From the Department of Obstetrics and 


Gynecology, University of Mississippi 
Medical Center. 
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the length of gestation was less than 36 
weeks; (2) those with complications which 
might interfere with the course of labor; (3) 
primigravidas with more than 8 cm. cervi- 
cal dilatation upon admission; (4) those, 
other than primigravidas, with 5 cm. or 
more dilatation upon admission. 

Tablets containing 400 mg. of meproba- 
mate* and placebo tablets identical in ap- 
pearance were used. ‘Two tablets of me- 
probamate (800 mg.) or two tablets of pla- 
cebo were given to alternate patients upon 
admission and every 4 hours thereafter until 
delivery. Meperidine was given to all pa- 
tients in amounts of 50 mg. intramuscularly 
every 2 hours as appeared needed for the 
comfort of the patient until delivery was 
accomplished. During the second part of the 
study the patients receiving the meproba- 
mate tablets and the patients receiving the 
placebo tablets were given scopolamine, 0.4 
mg., followed by 0.2 mg. every 2 hours until 
delivery. As in the first part of the study, 
50 mg. of meperidine was given every 2 
hours as appeared indicated for the comfort 
of the patient. Clear surgical liquids were 
allowed during the first stage of labor and 
intravenous glucose was given if oral intake 
was inadequate. Members of the family 
were excluded but the patient was attended 
by a medical student and an intern and 
was supervised by the resident in charge of 
the delivery suite. None of the personnel 


*Supplied as Miltown by Wallace Laboratories, New 
Brunswick, New Jersey. 
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involved in recording the data or working 
in the delivery suite knew which tablets 
contained the meprobamate. The total num- 
ber of patients studied was 176. Of these, 
48 received meprobamate and meperidine 
(Group 1); 31 received th: placebo tablets 
and meperidine (Group 2); 51 received me- 
probamate, meperidine, and scopolamine 
(Group 3); and 46 received placebo, me- 
peridine, and scopolamine (Group 4). 

The findings and observations were re- 
corded on specially prepared data sheets. 
These were modified from the extensive 
data sheets designed for the evaluation of 
patients during labor and delivery and pre- 
viously employed in this department.* The 
data sheets were usually filled out by the 
medical student assigned to the patient but 
on occasion by the intern or resident on the 
delivery suite. 

Information was obtained oa a total of 
36 items. Of these items, 3 were concerned 
with identification and classification of the 
patient (age, race, and parity). The re- 
mainder were concerned with the physical 
course of labor; the behavior of the woman 
during labor; the number of episodes of 
nausea and vomiting during labor and de- 
livery and in the first hour post partum; 
postpartum complications; the mother’s 
memory of her labor; and the condition of 
the baby at birth and in the immediate neo- 
natal period. 
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Illustrative of the type of data sheet used 
is the following: 


Verbal behavior in first stage of labor 


Check the most extreme behavior observed 
during first stage of labor exclusive of first half- 
hour after admission. 


1____ Quiet 

2__.__Murmurs, “Oh, me, Oh, me” or similar 
mild remarks 

3_..._Moans, prays “God help me” or similar 
more extreme remarks 

4____Screams 

5.._.__Unknown, unclassifiable, or can’t re- 


member accurately 


Physical behavior in first stage of labor 


Check the most extreme behavior observed 
during first stage of labor exclusive of the first 
half-hour after admission. 


1____Difficult to arouse 

2...-Relaxes, lies perfectly still during con- 
tractions 

3....Looks tense, bites lips during contrac- 
tions 


4____Fists clenched, generally rigid, fights 
contractions, squirms 


5_..-Writhes, grabs, climbs walls during con- 
tractions 
6....Unknown, unclassifiable, or can’t re- 


member accurately 


Results 


From Table I it can be seen that more 
patients receiving the meprobamate and 
meperidine combination (Group 1) were 


Table I 
| Group 1 | Group 2 | Group 3 | Group 4 

(%) (%) (J) | (%) 

Quiet or demonstrating only mild verbal 
behavior during first stage 73* 58 51 56 

Demonstrating only mild physical behavior 
during first stage 56 45 43 57 

Quiet or demonstrating only mild verbal 
behavior during second stage 67 42 52 55 
Meperidine (total dosage 50 mg. or less) 88 81 61 59 

Length of first stage of labor less than 12 
hours 81 74 71 72 

Clezr and accurate memory of the events 
of labor and delivery 31 52 60 49 

Mothers who classified their labors as “‘not 
bad” 82 66 62 48 


*All figures have been rounded off to the nearest decimal poiht. 
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quieter, evidenced less extreme physical be- 
havior, required less meperidine, said their 
labors were not bad, and had a labor of 
less than 12 hours. Amnesia for the events 
of labor and delivery was more common 
than with any of the other 3 combinations. 
When scopolamine was added to meproba- 
mate and meperidine (Group 3), the quiet- 
ing effect of meprobamate on verbal and 
physical behavior was nullified and there 
was an increase in more extreme verbal 
and physical behavior over both Groups 1 
and 2. When scopolamine was used with 
or without meprobamate, the amount of 
meperidine required for sedation was in- 
creased. The general impression obtained 
was that the effect of scopolamine was to 
nullify the possible advantages of meproba- 
mate. 

Neither meprobamate nor scopolamine 
had a measurable effect upon the incidence 
of vomiting during labor, delivery, and the 
first hour post partum. In Group 1 (me- 
probamate and meperidine) 75 per cent did 
not vomit, 19 per cent vomitéd one to three 
times, 2 vomited more than three times, 
and one was unclassifiable. In Group 2 
(placebo and meperidine) 77 per cent did 
not vomit, 19 per cent vomited one to three 
times, and one was unclassifiable. In Group 
3 (meprobamate, scopolamine, and dem- 
erol) 76 per cent did not vomit, 21 per 
cent vomited one to three times, and one 
was unclassifiable. In Group 4 (placebo, 
scopolamine, and meperidine) 78 per cent 
did not vomit, 19 per cent vomited one to 
three times, and one vomited more than 
three times. 

The infants appeared unaffected by me- 
probamate. Apgar evaluation was 9 to 10 
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in 79 per cent of Group 1, 77 per cent of 
Group 2, 78 per cent of Group 3, and 78 
per cent of Group 4. In the same order, 15 
per cent, 19 per cent, 21 per cent, and 20 
per cent were in the 7 to 8 classification. 
Two in Group 1 and one in Group 2 were 
in the 3 to 4 classification. In Group 1 and 
Group 4 one was in the 0 classification. 


Summary and conclusions 


The effect of meprobamate on labor and 
delivery was studied in a total of 176 pa- 
tients, and information was obtained on 
36 items. Sedation was evaluated on the 
basis of verbal and physical behavior. The 
following conclusions can be made: 

1. Although the differences observed in 
the group receiving meprobamate and me- 
peridine (Group 1) are not great, they are 
consistently in the direction of: a_ better 
sedated, more comfortable, and happier pa- 
tient. 

2. Although the patients receiving me- 
probamate appeared better sedated and 
more comfortable, less meperidine was re- 
quired to produce this effect. 

3. Amnesia for the events of labor and 
delivery may be increased by the use of 
meprobamate. 

4. The length of labor is not increased 
and may be slightly decreased. 

5. Meprobamate does not affect the inci- 
dence of nausea and vomiting during labor, 
delivery, and the first hour of the post- 
partum period. 

6. Meprobamate has no measurable effect 
upon the infant. 

7. Scopolamine appears to nullify the ad- 
vantages of meprobamate. 
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FRANCIS A. FOTE, M.D. 
Buffalo, New York 


CHLOROFORM has been a popular ob- 
stetrical anesthesia in Buffalo for the past 
50 years. This paper includes a brief sum- 
mary of our clinical experiences and the 
results of studies of the hepatotoxicity of 
chloroform. Included is a review of 10 cases of 
toxic hepatitis and an evaluation of hepatic 
effects of chloroform anesthesia in 199 pa- 
tients, through the study of liver function 
tests, especially with use of the serum levels 
of glutamic-pyruvic-transaminase (SGPT) 
and liver biopsies. 

Chloroform is a satisfactory anesthesia for 
routine low forceps deliveries with episiot- 
omy. For the more complicated obstetrical 
maneuvers, such as rotations, breech extrac- 
tions, and versions, it is almost the ideal 
agent. The relaxation necessary for these 
procedures can be obtained rapidly with 
equally rapid recovery from the anesthesia, 
thus minimizing its hazards to the mother 
and to the baby. 

Lenahan and Babbage’ and Buerger? have 
presented detailed descriptions of the method 
of administration of chloroform as it has 
been given over a period of 20 years. In a 
group of 209,000 patients given chloroform 
anesthesia, there were 11 deaths caused by 
chloroform, only one of which was due to 
toxic hepatitis. The cases of toxic hepatitis 
that we usually see run a fairly benign 


From the E. J. Meyer Memorial Hospital. 
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course. Usually the patients are completely 
asymptomatic with no signs of liver enlarge- 
ment or tenderness. The diagnosis has been 
made by the appearance of a mild temporary 
jaundice on the second or third postpartum 
day. Before the development of the use of 
transaminase studies, it was difficult to 
demonstrate liver disease in these patients by 
clinical and laboratory studies, even in icteric 
patients. Therefore, we can only report on 
cases of toxic hepatitis from obstetrical chlo- 
roform anesthesia with jaundice. 

Cases occurring in a local charity hospital 
where the incidence of toxic hepatitis has 
been the highest over the years were studied. 
There were 10 cases of toxic hepatitis with 
jaundice in 9,669 chloroform obstetrical 
anesthesias between 1947 and 1957, all of 
which presented the clinical pattern pre- 
viously described. Eight of the patients were 
asymptomatic and their clinical courses un- 
eventful. In one case, a needle liver biopsy 
specimen taken on the sixth postpartum day 
revealed a mild acute degeneration in the 
liver lobules, mostly in the central zones. 
The last two patients had more serious 
manifestations of true toxic hepatitis, Le., 
onset of jaundice on the second postpartum 
day, increasing lethargy, and a convulsive 
episode in one of them 80 hours after chlo- 
roform was administered. These patients 
presented the typical picture of severe hypo- 
glycemia, including coma, and both of them 
responded almost immediately to intravenous 
glucose therapy, regaining full consciousness. 
One of these patients had severe pre-eclamp- 

. sia, fulminating pyelonephritis, and septice- 
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mia at the time of delivery. She inadvisedly 
received chloroform anesthesia. With the 
added insult of renal shutdown and hepatitis, 
she died in uremia on the tenth postpartum 
day. All 10 of these cases which were recog- 
nized as toxic hepatitis occurred in 2,413 
nulliparas with no cases in 7,256 multiparas. 
This leads to the speculation that nulliparous 
patients are more susceptible. This may be 
due to their tendency to have longer and 
more complicated labors and, perhaps, to 
their requiring larger amounts of anesthetic 
agents. However, the amount of chloroform 
received by these patients was not unusual 
and was what we consider a safe amount, 
i.e., a maximum of 1 ounce (20 c.c.). Only 
4 of these patients had labors which lasted 
24 hours or longer and although all of the 
patients had labor lasting over 12 hours, 
this is not unusual. In all but 2 of the pa- 
tients, there were complications which un- 
doubtedly contributed to the resulting liver 
damage. Dehydration and acidosis was pres- 
ent in at least 2 patients. Obvious malnutri- 
tion was present in 2 patients; 4 patients 
were septic, and one had moderately severe 
pre-eclampsia. Chronic malnutrition and 
acute starvation as with prolonged labor 
have long been recognized as important 
factors in increasing the susceptibility of the 
liver to injury from chloroform.??-*5 

The purpose of the study was to detect 
the presence of hepatocellular damage in the 
apparently well postpartum woman who had 
received chloroform anesthesia. 


Material 


The studies were performed at the local 
charity hospital where the incidence of toxic 
hepatitis was the highest. Most of the pa- 
tients were Negroes. The patients were 
selected at random and consecutively. Pa- 
tients giving a history of previous liver dis- 
ease and diabetes mellitus and those with 
severe toxemia are not usually given chloro- 
form anesthesia and thus are excluded. 


Method and results 


Group I. Before the advent of SGPT 
studies, 106 patients were studied by de- 
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tailed history and physical examination on 
arrival in the hospital. Blood samples for the 
determination of serum bilirubin, alkaline 
phosphatase, prothrombin time, thymol tur- 
bidity, thymol flocculation, and cephalin 
flocculation were taken at the time of 
delivery prior to administration of anesthesia. 
The determinations were repeated on the 
third postpartum day. Suggestive results 
were rechecked, bromsulphalein retention 
tests were determined, and the patients were 
followed carefully. The results of this study 
showed that the use of routine liver function 
tests to reveal liver damage from chloroform 
anesthesia was unsatisfactory. The cephalin 
flocculation and serum alkaline phosphatase 
determinations were the only studies that 
deviated from the normal except for two 
patients. One developed clinical jaundice 
and a second had a subclinical significant 
elevation of serum bilirubin and 40 per cent 
retention of bromsulphalein dye after 45 
minutes. Despite the obvious presence of liver 
damage in both cases, the other tests, includ- 
ing cephalin flocculation and alkaline phos- 
phatase, were normal. Fifty-two per cent of 
the patients showed abnormal elevations of 
serum alkaline phosphatase (4 to 10 mM 
units) prior to delivery, and 25 per cent 
were still abnormal on the third day. Twenty 
five per cent of the patients had 3- and 4- 
plus cephalin flocculation prior to delivery 
and only 7 per cent on the third postpartum 
day. In all patients, the abnormal deter- 
minations of cephalin flocculations and alka- 
line phosphatase improved by the third post- 
partum day. The elevation of serum alka- 
line phosphatase during pregnancy and 
especially during labor is a known observa- 
tion, the cause of which is unknown.*® 

The introduction of serum glutamic 
pyruvic transaminase levels in the study of 
liver disease, especially toxic hepatitis, pro- 
vided a new and sensitive means of study.*"™* 
With renewed interest the study was con- 
tinued. 

Group II. Thirty-nine patients who were 
delivered with local or no anesthesia were 
studied as controls. Again, initial blood 
samples were taken just prior to the ad- 
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ALKALINE PHOPHATASE 
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Fig. 1. Daily serial study of SGPT, alkaline phosphatase, and bilirubin at delivery and during 
postpartum course after chloroform anesthesia. The 2 cases are from Group III. 


ministration of anesthesia in the delivery 
room. Determinations of the serum bilirubin, 
prothrombin time, serum alkaline phos- 
phatase, and SGPT were made. SGPT levels 
were determined daily for 6 to 8 days post 
partum. Serum bilirubin, prothrombin time, 
and serum alkaline phosphatase determina- 
tions were repeated on the third postpartum 
day. These patients showed only occasional 


minor variations of SGPT during the post- 
partum period. The serum bilirubin and 
prothrombin time showed no variation. The 
alkaline phosphatase determinations followed 
the peculiar pattern previously described in 
Group I. One exception to the above normal 
determinations occurred in one patient who 
developed an incidental infectious hepatitis 
on the tenth postpartum day with the initial 
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Fig. 2. SGPT levels at delivery and 8 hou intervals after delivery and chloroform anesthesia. 
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Table I. Distribution of 39 patients with 
local or no anesthesia in relation to parity, 
length of labor, and complications 


No. of 
patients 
Parity 
0 15 
1 8 
9 5 
3 2 
4 3 
5 3 
6 1 
7 1 
8 0 
9 1 
Length of labor (hours) 
6 16 
12 13 
18 6 
24 3 
30 0 
36 0 
42 
Complications 
Morbidity 1 
Endometritis 3 
Respiratory infections 3 
Pulmonary tuberculosis 1 
Hematoma and infected episiotomies 2 
Abruptio placentae 1 


SGPT elevations starting 7 days earlier. 
Parity, length of labor, and the complications 
as shown in Table I did not affect the levels 
of SGPT in the postpartum patient. 
Group III. Fifty-three patients received 
chloroform anesthesia during delivery. De- 
termination of serum bilirubin, prothrombin 
time, serum alkaline phosphatase, and SGPT 
were made just prior to delivery and on the 
third postpartum day. All suggestive results 
were checked with the bromsulphalein re- 
tention test on the fourth postpartum day, 
daily SGPT determinations, and, whenever 
possible, liver biopsy. Twelve of this group 
of 53 patients who received chloroform an- 
ésthesia were found to have abnormal studies. 
Two of these patients had marked eleva- 
tions of SGPT on the third postpartum day 
(Fig. 1). One patient had a 26 per cent re- 
tention of bromsulphalein dye on the fourth 
postpartum day, and a needle liver biopsy 
revealed slight parenchymal changes chiefly 
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on the central zones of the liver lobules. 
The other patient had normal excretion of 
bromsulphalein dye, and liver biopsy speci- 
mens were not obtained. There were 10 
patients with minor abnormal elevations of 
SGPT (35 to 54 Sigma-Frankel units). Re- 
turn to normal occurred within 3 days. The 
serum bilirubin, alkaline phosphatase, and 
bromsulphalein dye excretion were normal. 


Table II. Relationship of length of labor to 
elevation of SGPT in 93 patients after 
chloroform anesthesia 


No. of 
Length of patients 
labor Total No. with ele- Jo with 
(hours) of patients |\vated SGPT| elevation 
4 29 5 17 
8 27 4 15 
12 13 2 15 
16 13 1 8 
20 5 2 40 
24 4 3 75 
28 1 0 0 
32 0 0 0 
36 1 0 0 


Table III. Parity and SGPT elevation after 


chloroform 


No. of 
patients 
Total No. with ele- % with 
Parity of patients |vated SGPT| elevation 


0 22 7 31 
1 20 2 10 
2 16 2 12 
3 14 3 21 
4 7 0 0 
5 7 3 43 
6 2 0 0 
7 2 0 0 
8 3 0 0 


Table IV. Complications 


Complication | No. of patients 


Morbidity 
Endometritis 
Pyelitis 
Pre-eclampsia 
Abruptio placentae 
Premature labor 
Syphilis 


*One with elevated SGPT. 
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Fig. 3. The comparative SGPT levels at delivery 
and on third postpartum day in 38 patients with 
local or regional anesthesia. The one patient with 
viral hepatitis is excluded. 


A punch liver biopsy on a patient with a 
SGPT of 54 failed to reveal a pathologic 
condition. 

Group IV. It was apparent that the peak 
elevations of SGPT levels were missed. This 
factor was studied as follows: Forty patients 
received chloroform anesthesia during de- 
livery. Initial determinations were made as 
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for Groups II and III. SGPT levels were 
determined every 8 hours for 3 days after 
the delivery. Suggestive results were followed 
as in Group III. Five of the 40 patients in 
this group had elevations of SGPT above 
normal (35 Sigma-Frankel units). The initial 
rise occurred abruptly about 32 hours after 
delivery, remained elevated for 36 hours, 
and began to drop during the third post- 
partum day (Fig. 2). One patient with a 
marked elevation of the SGPT level had a 
second rise corresponding with a questionable 
pulmonary embolism on the third post- 
partum day. A liver biopsy specimen was not 
obtained on this patient. The other 4 patients 
had minor elevations of SGPT levels with 
no pathologic condition found in the liver 
biopsy specimens. The two highest are illus- 
trated in Fig. 3; the remaining studies on 
these 5 patients were normal. The selection 
of patients who received chloroform anes- 
thesia in relationship to parity and length 
of labor is shown in Tables II, III, and IV. 
The patients with abnormal SGPT deter- 
minations are correspondingly indicated. 
The complications that occurred in these 
patients are listed in Table IV. 
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Fig. 4. The comparative SGPT levels at delivery and on the third postpartum day 
in 93 patients with chloroform anesthesia. (The 3 patients with extreme elevations 
are excluded from the calculation of “t.’’) 
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Comment 


The presence of liver damage following 
chloroform anesthesia as shown is difficult 
to demonstrate in the patient without jaun- 
dice. Cephalin flocculation, thymol turbidity, 
thymol flocculation, and prothrombin time 
did not become abnormal in the postpartum 
patients with toxic hepatitis and clinical 
jaundice from chloroform. In Group I, these 
tests were unsatisfactory to detect subclinical 
liver damage in 106 patients, one of whom 
developed clinical jaundice and one of whom 
had a subclinical elevation of serum bilirubin 
and bromsulphalein dye retention, obviously 
because of hepatocellular damage from 
chloroform. These findings were also true 
in Groups III and IV. 

Transaminase studies, however, were ele- 
vated in 17 patients out of 93 tested who 
received chloroform anesthesia. Of the 17 
patients who had above normal elevations 
of SGPT after chloroform anesthesia, the 
presence of subclinical hepatitis could be 
demonstrated only in one patient; i.e., with 
26 per cent retention of bromsulphalein dye 
and pathological evidence of liver damage. 
Two other patients had marked elevation of 
SGPT, probably due to subclinical toxic 
hepatitis. However, the diagnosis in the 
latter 2 cases is somewhat lacking since the 
excretion of the bromsulphalein dye was 
normal and, unfortunately, liver biopsy 
specimens were not obtained. 

There were 14 other patients who received 
chloroform anesthesia who had borderline 
and minor elevations of SGPT above the 
considered normal 35 units without demon- 
strable liver damage. Liver biopsies in 5 
patients of this group failed to show pa- 
renchymal changes. These biopsy specimens 
were taken on the fourth postpartum day 
when histological evidence of hepatitis 
should be best demonstrated.* Despite the 
fact that the peak levels of SGPT were 
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missed in Group III, the significance of the 
elevations can be illustrated by studying Figs. 
3 and 4 and comparing the levels at time of 
delivery and the third postpartum day. The 
variation between the two sets of figures in 
the control group (Fig. 3) is not statistically 
significant. Statistical “t” test is zero, i.e., 
the two groups of determinations are statisti- 
cally the same. When the extreme elevations 
of SGPT probably due to subclinical toxic 
hepatitis are eliminated and the two sets of 
determinations, t=7.28, are tested, P is less 
than 0.001 (Fig. 4). The probability of the 
difference between preanesthetic and post- 
partum determinations being due to chance 
is less than 1/1000. This is statistically signif- 
icant. Although we are not able to demon- 
strate hepatocellular damage in these pa- 
tients, the elevations of SGPT is presumably 
due to the patient’s receiving chloroform 
anesthesia. “che effect of other inhalation 
agents is being investigated for comparison. 
Tables II, III, and IV seem to indicate 
that nulliparous patients have a distinctly 
higher incidence of SGPT elevations after 
chloroform anesthesia. There also seems to 
be an increased tendency to SGPT elevations 
from chloroform in patients who have been 
in labor 16 to 20 hours. This tendency is 
further substantiated in that there were no 
normal SGPT studies in 5 nulliparous pa- 
tients who were in labor over 16 hours. 


Summary 


1. Ten cases of toxic hepatitis have been 
presented. 
. 2. The results of liver function studies in 
199 patients who had received chloroform 
anesthesia for delivery are presented and 
analyzed. 

3. Liver function and transaminase studies 
as controls in 39 patients who were delivered 
with regional or no anesthesia are presented. 


REFERENCES 


1, Lenahan, R. M., and Babbage, E. D.: New 
York J. Med. 50: 1717, 1950. 

2. Beurger, P. T., Sanderson, G. M., Jr., and 

Rekate, A. C.: S. Forum 6: 465, 1956. 


3. Waters, R. M.: Chloroform, a Study After 
100 Years, Madison, 1951, University of 
Wisconsin Press. 

4. Wrédblewski, F., and LaDue, J. S.: Ann. Int. 
Med. 43: 345, 1955. 


ec, 
ere 
ter 
ed 
in 
Ove 
tial 
ter 
rs, 
Ost- 
a 
da 
ible 
Ost- 
not 
ents 
ith 
iver 
lus- 
on 
ion 
nes- 
gth 
IV. 
ter- 
ted. 
ese 
— 
} 
120 
tions 


1148 Fote 


Wroblewski, F., Jervis, G., and LaDue, J. S.: 

Ann. Int. Med. 45: 782, 1956. 

Wrdblewski, F., Jervis, G., and LaDue, J. S.: 

Ann. Int. Med. 45: 801, 1956. 

Lawrence, S. H., and Schulkins, T.: Anes- 

thesiology 17: 531, 1956. 

. Wrédblewski, F., and LaDue, J. S.: Proc. Soc. 
Exper. Biol. & Med. 91: 569, 1956. 

. Glendening, M. B., Cohen, A. M., and Page, 
E. W.: Proc. Soc. Exper. Biol. & Med. 90: 

25, 1955. 


June, 1960 
Am. J. Obst. & Gynee, 


Molander, D. W., Wrdblewski, F., and LaDue, 
J. S.: J. Lab. & Clin. Med. 46: 831, 1955, 


. Chinsky, M., Wolff, R. J., and Sherry, §:: 


Am. J. M. Sc. 233: 400, 1957. 

Miller, L. L., and Whipple, G. H.: Am. J. 
M. Sc. 199: 204, 1940. 

Miller, L. L., Ross, J. F., and Whipple, G. 
H.: Am. J. M. Sc. 200: 739, 1940. 


. Ravdin, I. S.: Surgery 8: 204, 1940. 
. Dieckmann, W. J.: The Toxemias of Preg.- 


nancy, ed. 2, St. Louis, 1952, The C. V. 
Mosby Company. 


6 
7 12. 

8 13. 
15 


GYNECOLOGY 


C.T. ASHWORTH, M.D. 
F. J. LUIBEL, M.D.* 
E. SANDERS 
Dallas, Texas 


MorPHOLOGIC and histochemical stud- 
ies of the stratified squamous epithelium of 
the cervix have been reported’ ?; however, 
there are certain limitations in the use of 
those techniques utilizing light microscopy. 
The fine structural details of the basement 
membrane, intercellular spaces, the inter- 
cellular connecting structures, and the cyto- 
plasmic organelles can be studied more ef- 
fectively through the method of electron 
microscopy. 

Difficulties frequently arise in the histo- 
logical differentiation between epithelial 
dysplasia and carcinoma in situ, and between 
noninvasive and invasive carcinoma of the 
cervix. It might be expected that recognition 
of finer structural aspects of the cervical 
epithelium could be utilized in the identifica- 
tion of these grades of atypicality and neo- 
plasia. 


From the Department of Pathology, 
The University of Texas, 
Southwestern Medical School. 


This study was aided by a grant from 
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Epithelium of normal cervix uteri studied 


with electron microscopy and histochemistry 


Accordingly, stratified squamous epithe- 
lium from essentially normal cervices was 
studied electron microscopically and with 
certain histochemical techniques to serve as 
a background of data against which neoplas- 
tic and atypical lesions of the cervix could 
be interpreted. 


Methods 


For this study, from 2 to 4 blocks of tissue 
from the cervices of 4 surgically removed 
uteri were used. In these cases only minimal 
chronic inflammation was present in the 
cervix and the cervical epithelium was essen- 
tially normal when studied by the classical 
microscopic method. All patients were pre- 
menopausal, and none were pregnant. Small 
blocks approximately 1 c.mm. were removed 
from the cervical portio, near the squamo- 
columnar junction, and from the cervical 
canal. These were obtained within a few 
minutes after surgical removal and were 
fixed for 2 hours in chrome-osmium solution 
adjusted to pH 7.4. The blocks were passed 
through alcohol, embedded in methacrylate, 
and sectioned at approximately 250 A on a 
Porter-Blum microtome, with a diamond 
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knife.* The sections were viewed on celloidin- 
coated grids with an RCA EML microscope. 

In addition, parallel sections from the 
methacrylate blocks were sectioned at ap- 
proximately 1 » and stained with periodic 
acid—Schiff and hematoxylin-eosin stains. 
Other blocks from the cervix after fixation 
in formalin and embedding in paraffin were 
stained as follows: hematoxylin-eosin, peri- 
odic acid—Schiff, alcian blue,® colloidal iron,® 
azure B with and without ribonuclease,’ 
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and for SH-containing protein.* Glycogen 
content of cells was estimated by use of PAS 
with and without diastase.°® 


Observations 


1. Basal cell region. The basal cells are 
seen by electron microscopy to be elongated, 
but strikingly and unexpectedly irregular in 
contour because of numerous cytoplasmic, 


fingerlike projections. The bases of these cells 
are not straight-lined, but are composed of 


Fig. 1. Electron micrograph of basal cell layer of stratified squamous epithelium of cervix 
uteri. The basal cells have branching foot processes (F) resting on the basement membrane 
(B). Dense cytoplasm with numerous small mitochondria (M) are present in the basal por- 
tion of the cells. Glycogen vacuoles (G) are present in a few of the basal cells. Intercellular 
processes are present (IP) joining adjacent basal cells which are separated by a wide inter- 
cellular space (IS). The nuclei (N) have a folded nuclear membrane. Prominent nucleoli are 
visible in some nuclei. The underlying connective tissue contains numerous collagen fibers (C) 


and a portion of a capillary (Cap) is present. (x5,400.) 
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Fig. 2. Colloidal iron—PAS stain of basal cell area. A fine dark (blue) basement 
membrane can be seen. In light microscopy the membrane appears straight, 
and with this preparation it is comparatively thicker than that seen in electron 


microscopy. (x870.) 


many projecting foot processes which branch 
slightly and protrude into the underlying 
connective tissue for short and varying dis- 
tances (Fig. 1.) These appear well disposed 
to produce the effect of a firm anchoring of 
the stratified squamous epithelium. A clearly 


visible basement membrane is found at the 
base of the stratified squamous epithelium. 
This membrane is thrown into irregular folds 
by the protruding foot processes of the basal 
cells which rest upon it. This membrane is 
of uniform density, is nonlaminar, and meas- 
ures about 300 A in thickness. It is separated 
from the cytoplasmic membrane of the basal 
epithelial cells by a constant clear space 
about 300 A wide. The epithelial surface of 
the membrane is perfectly smooth while the 
opposite surface has projecting from it many 
fine spicules or fibrillae. The fine fibrils seem 
to communicate with the collagen fibrils of 
the underlying connective tissue. Basement 
membrane does not extend between adjacent 
epithelial cells at any point. With use of the 
colloidal iron—PAS stain it is possible to 
visualize a basement membrane, which, how- 
ever, appears considerably thicker, compara- 
tively, than that seen in electron microscopy 
(Fig. 2). 

The capillaries of the cervical stroma are 
separated from the stratified squamous epi- 
thelium by a space containing collagen 
fibrils, so that at no place is there any fusion 


of the capillary and epithelial basement 
membranes. These capillaries contain a 
basement membrane which is nonperforated 
(although the cytoplasm of the lining endo- 
thelium is perforated) when characterized 
as recommended by Bennett.?° The capillary 
basement membrane measures about 200 to 
300 A in thickness. 

The basal cells are notable because of the 
marked electron density of their cytoplasm. 
The cytoplasm contains numerous fine, 
closely placed microsomes. This observation 
correlates with the demonstration of abun- 
dant RNA protein, histochemically indicated 
by the large amount of azurophilic material 
in the cytoplasm of the basal cells which 
disappears upon treatment with ribonuclease 
(Figs. 3 and 4). 

Mitochondria are quite numerous in the 
basal cells but do not stand out prominently 
because of the density of remaining cyto- 
plasm. The mitochondria seem to be more 
numerous in the subnuclear portion of the 
cell. They measure 300 to 500 my in length. 
Cristae can be seen extending across the full 
width of the mitochondria. A very few drop- 
lets of less dense, finely granular material are 
seen in the cytoplasm of the basal cells. This 
material is interpreted as glycogen. 

The intercellular spaces are wide in the 
basal cell area, decreasing in width progres- 
sively from deeper to more superficial layers 
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Fig. 3. Azure B stain of stratified squamous epithelium. The cells in the deeper layers, 
especially the basal, contain abundant dark azurophilic material indicative of a relatively large 
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amount of ribonucleoprotein which decreases to extinction in the outer cell layers. (x330.) 


Fig. 4. Azure B stain following incubation with ribonuclease. The absence of azurophilic 
material in the cells after ribonuclease indicates the ribonucleoprotein nature of the azuro- 


philic material. (x330.) 


of the epithelium. The spaces range from 1 
to 2 » in width. Intercellular cytoplasmic 
projections are seen between all basal cells. 
These are comparable to intercellular bridges 
of the cells in the outer layers, and they 
consist of trabeculae of cytoplasm from 300 
to 500 my in width dividing the intercellular 
spaces into intercommunicating channels. 
The cell trabeculae meet in the intercellular 
spaces with those from adjacent cells to form 
cohesion plates. These are quite similar to 
the cohesion structures of outer cell layers 
and will be described in conjunction with 
the precornified cells. In the intercellular 
spaces a finely granular material, probably 
of proteinaceous nature, is present. No col- 
lagen fibrils or cement substance, however, 
are seen in these spaces. 

2. The parabasal and precornified cell 
layers. The parabasal cells still reveal a very 
dense and compact cytoplasm with only a 
few glycogen droplets (Fig. 5). In the pre- 
cornified layer, the microsome granules are 


less compactly arranged, accounting for 
more lucent cytoplasm. Glycogen inclusions 
become more abundant and larger within 
the cells, sometimes producing a circular 
lakelike zone of light granules around the 
nucleus. The glycogen deposits maintain a 
droplet-like appearance and are demarcated 
from the remainder of the cytoplasm by a 
fine membrane. The glycogenic material 
electron microscopically is composed of finer, 
more compact, and less dense granules than 
the microsome granules. In the precornified 
cells (Figs. 6 and 7), the remaining cyto- 
plasm, in addition to the discrete droplets, 
takes on a less dense structure and is appar- 
ently occupied with dispersed particles of 
glycogen. The PAS stain reveals a large 
amount of stainable carbohydrate in these 
same cells, which has a similar distribution 
in the cells (Fig. 8). The material is re- 
moved by diastase, which constitutes the 
basis for its designation as glycogen. Mito- 
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in these lighter cells of the precornified 
layer, and many of the mitochondria are 
swollen and vacuolated. 

The intercellular bridges become still more 
prominent as compared with the basal and 
parabasal layers. They are wider, measuring 
about 600 my in width. They are regularly 
spaced about every 1 yu. At the line of junc- 
tion of intercommunicating trabeculae, a 
spindle-shaped thickening is noted which 
corresponds to the node of Bizzozero that 
may be seen with difficulty in light micro- 
scopy. When sectioned appropriately, the 
dense areas are found to lie in immediate 
contact with the cell membrane of the cor- 
responding trabeculae. The histochemical 
studies show SH-containing proteins to be 
present in the areas of the intercellular 
bridges (Fig. 9). Further, the greater elec- 
tron density at the cohesion plates also sug- 
gest a scleroprotein, such as keratin. The 
dense zones within the intercellular bridges 
are about 100 my in width, while the very 
narrow cleft which remains between con- 
necting trabeculae measures about 40 to 50 
mp. These clefts are of very uniform size 
and appearance. They usually are diagonally 
directed with respect to the cell membrane. 
The clefts are quite straight and smooth, 
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and there is an almost completely lucent 
material lying between the connecting cell 
membranes (Fig. 10). In a few cells of the 
precornified layer, long, dense fibers are 
present in the cytoplasm. These are tono- 
fibrils. In some instances these fibrils are 
seen to extend into the intercellular bridge 
but they do not pass across to other cells as 
was believed at one time.” 

The nuclei are of comparable size in basal, 
parabasal, and precornified cells. The nu- 
clear membrane is notably wrinkled or 
folded, and this seems to be more marked 
in the basal cells. Nuclear structure is similar 
also with fine granules in a compact, homo- 
geneous arrangement being apparent at all 
levels. These granules are quite similar in 
size, shape, and density to the microsome 
granules of the cytoplasm. The nucleoli are 
larger in the basal cells. They are usually 
single but occasionally two nucleoli are seen. 
The nucleoli are somewhat oval-shaped in 
the basal region and the nucleolar substance 
has a mottled appearance because of vary- 
ing densities. In the precornified cell region 
the nucleoli are usually more nearly rounded 
and compact, but still exhibit the same vari- 
able densities. 

3. The cornified cell layer. In the outer 


Fig. 5. Electron micrograph of parabasal cell layer of stratified squamous epithelium. Glyco- 
gen (G) formation is minimal in this layer. Dense cytoplasm and prominent microsome 
granules still present as in basal cell layer. The intercellular bridges (JB) are more 
prominent than in the basal cell layer and a density at the point of junction of the inter- 
cellular processes can be seen. (x5,400.) 
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Fig. 6. Precornified cell layer of the stratified squamous epithelium. Abundant glycogen (G) 
is present especially as lakes around the nuclei. The looser and less dense cytoplasm prob- 
ably also contains dispersed glycogen. Uniformly spaced and well-developed intercellular 
bridges are evident (JB). The intercellular spaces (JS) are less wide than in the basal cell 


layer. (x5,400.) 


Fig. 7. Precornified cell layer. The clustered group of mitochondria and vacuoles are in- 
dicative of Golgi substance (Gol). A few small droplets of glycogen (G) can be seen in 
the Golgi area suggestive of primary glycogen elaboration at this site. (x5,400.) 


layers of the squamous epithelium the cells 
are markedly narrowed and elongated, ex- 
tending parallel with the basement mem- 
brane (Fig. 11). Mitochondria are still pres- 
ent, but are very scarce. 

The cytoplasm is almost homogeneous and 
very finely granular in structure. Most of 
these cells are very pale, although some are 
lighter than others. Frequently, a narrow, 
dense rim of cytoplasm is found at the 
periphery of the cell, with light, glycogen- 
filled cytoplasm occupying the remainder of 


the cell body. The nuclei are markedly de- 
creased in size and somewhat more compact 
in chromatin granule arrangement, and the 
nucleoli are smaller and more compact. 
Other nuclei are very compact and dense, or 
broken into small chromatin fragments. 
Many cells are devoid of nuclei in the plane 
of section. 

In the outermost layers, the intercellular 
spaces are markedly narrowed. Some wavi- 
ness of cell contour is present, and an inter- 


‘ digitating effect of these cell projections 
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may be seen. The intercellular bridges and 
nodes of Bizzozero are almost absent, how- 
ever. Long portions of the cell membranes of 
adjacent cells are smooth and straight and 
are completely unattached to one another. 
Some of the cells on the surface are appar- 
ently entirely free from the underlying cells 
and appear to be ready for desquamation. 

4. The endocervical epithelium. These 
cells (Figs. 12 and 13) are found to be 
columnar-shaped. A distinct basement mem- 
brane is present which resembles that found 
in conjunction with the stratified squamous 
epithelium. ‘The columnar cells are devoid of 
intercellular bridges. The intercellular spaces 
are very narrow and the cell membranes of 
adjacent cells are almost in contact in most 
areas. The cytoplasm is dense, almost obscur- 
ing the small mitochondria which are pres- 
ent. The striking characteristic of these cells 
is the presence of oval droplets of mucus in 
the cytoplasm about 1 wp in size, located on 
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the lumen side of the basally placed nuclei. 
A few empty vesicles are found at the cuticu- 
lar border, probably representing discharged 
droplets of mucus. The mucus within the 
cells reveals a finely granular structure of 
low density, somewhat similar to but of a 
more finely granular structure than glycogen. 
On the cuticular borders of these columnar 
cells are fine, straight microvilli of approxi- 
mately 1 » in length and 0.1 » in thickness. 
These appear to be similar to other microvilli 
of epithelial cells that have been described. 


Comment 


One of the problems in the study of 
stratified squamous epithelium of the cervix 
has been the status of a basement membrane. 
Many light microscopists’? have denied its 
existence. Albertini and associates’? and 
Dougherty and Low,** however, have shown 
unmistakably with electron microscopy that 


Fig. 8. Photomicrograph of stratified squamous epithelium with PAS stain. A PAS- 
positive basement membrane can be seen. The cells of the parabasal, precornified, and 
cornified layers contain abundant intracytoplasmic PAS-positive material identified 


as glycogen. (x330.) 


Fig. 9. Photomicrograph showing basal, parabasal, and precornified cell layer stained 
for sulfhydryl-containing protein. The intercellular bridges are barely visible and 
are stained by this procedure as are portions of the cytoplasm. (x600.) 
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Fig. 10. Electron micrograph of intercellular bridges (IB) in the precornified cell layer. 
The cohesion plates are characterized by a narrow, obliquely directed, uniform slit. In the 
cytoplasm on either side of the connecting slit is a zone of increased density (D). (x18,000.) 


Fig. 11. The cornified cell layer of the stratified squamous epithelium. Inter- 
cellular bridges are no longer present. The intercellular spaces (JS) are 
narrow. Many cells do not have nuclei in the plane of section, while some 
contain pyknotic and disrupting nuclei (N). There is a marked diminution in 
mitochondria and microsome granules, and the cytoplasm contains a light, 
finely granular material which is considered to be glycogen because of the 
positive PAS-staining cells in this layer. (x5,400.) 
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a basement membrane is regularly present. 
Selby’® also has shown that a distinct base- 
ment membrane is present in the stratified 
squamous epithelium of the skin. The pres- 
ent studies confirm these observations in the 
cervix. Whereas Dougherty and Low‘ de- 
scribed the basement membrane as a double- 
layered structure, our material indicates that, 
like other basement membranes,’® this 
structure is a single layer of moderately 
electron dense material having a homogene- 
ous composition. Its positive reaction histo- 
chemically with periodic acid—Schiff, alcian 
blue, and colloidal iron indicate that it is 
composed of mucopolysaccharide. In the 
cervix the basement membrane is approxi- 
mately one third the thickness of that of the 
renal glomerulus*® but slightly thicker than 
the basement membrane of capillaries of the 
cervical stroma. Comparable to the structure 
of the basement membrane of the glomeruli, 
in the cervix there is an electron-lucent zone 
between the typical dense lamina and the 
cytoplasmic membrane of the basal epithe- 
lial cells. It is believed that a cement sub- 
stance lies in this space, as it does in the 
renal glomerular basement membrane area. 
The precise function of the basement mem- 
branes remains uncertain. Since it is a 
continuous sheet, free from visible perfora- 
tion, on which the cervical epithelium is 
layered, it must necessarily be readily perme- 
able to tissue fluids which pass across the 
membrane to enter the intercellular spaces. 
It may, perhaps, exert a restraining effect 
upon the passage of protein and other large 
molecules. The origin of basement membrane 
substance cannot be ascertained purely from 
morphologic studies. Since basement mem- 
brane is not demonstrable in the interepithe- 
lial cell spaces, and is present only at the 
junction of epithelium with connective tissue, 
it is possible that it is formed directly from 
connective tissue or from the interaction of 
epithelium with connective tissue. Apparent 
continuity of fine collagen fibrils with the 
deep surface of the basement membrane 
lends further support to the connective tissue 
origin of the basement membrane. 

The variations noted in cytoplasmic struc- 
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ture of the cervical epithelium, ranging from 
the basal cell layer through the outer corni- 
fied layer, are clearly related to the degree 
of maturity and functional differentiation of 
these cells. The very compact, electron-dense 
cytoplasm in the basal and parabasal cells is 
similar to that found in actively growing, 
young cells.?® It is characterized histochemi- 
cally by an abundance of ribonucleic acid 
protein and electron microscopically by an 
abundance and density of arrangement of 
microsome granules. Golgi material is occa- 
sionally found in the cells of the basal, para- 
basal, and precornified layers. There is a 
possibility that the Golgi apparatus in these 
cells is related to the elaboration of glycogen 
within the cytoplasm. As the cells become 
more mature, the cytoplasmic density di- 
minishes and droplets of a less dense, finely 
granular material are produced. These are 
considered to be representative of glycogen 
formation within the squamous epithelium. 
This is most marked in the precornified and 
cornified cell layer, where histochemical 
methods also reveal the formation of glyco- 


gen. Correlated with these aspects of cell 
maturation and function, there is noted also 
an alteration in mitochondria. These struc- 


tures are most numerous in basal and para- 
basal cells, and are markedly reduced in the 
cornified cell layer. In the precornified cells 
they are decreased apparently in number, 
but the larger volume of cytoplasm probably 
explains some of this apparent reduction. In 
the basal and parabasal cells, where glycogen 
is scanty or absent, the mitochondria are 
small and compact or dense. In the cells of 
the .precornified layer, where cytoplasm is 
becoming lighter and glycogen droplets are 
present, the scarce mitochondria are larger 
and of less dense structure, and some contain 
vacuoles. This is taken to indicate the possi- 
bility of initial production of glycogen within 
the confines of the mitochondria. The larger 
droplets of glycogen contain a clear mem- 
brane around the periphery which might 
represent the distended membrane of mito- 
chondria. 

The intercellular spaces are unexpectedly 
prominent in cervical stratified squamous 
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Fig. 12. Electron micrograph of endocervical columnar epithelium. The columnar cells have 
microvilli (MV) on the cuticular borders. Most of the cytoplasm contains discrete droplets 
of mucus (Mu) which are small and sparse immediately at the cuticular border, where 
empty vacuoles (V) are also seen. The basal surface of these cells is almost straight, and a 
distinct basement membrane (B) can be seen, comparable in all respects to that of stratified 
squamous epithelium. (x5,400.) 
Fig. 13. Electron micrograph of cuticular border of columnar endocervical epithelial cell. 
Vacuoles (V) are seen near the surface, suggesting recently released mucus from the cyto- 


plasmic droplets. (x24,000.) 
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epithelium. These spaces represent the inter- 
communicating channels through which tis- 
sue fluid circulates, bringing even the outer 
cells in contact with their fluid environment. 
The wider channels in the basal and para- 
basal areas decrease in size in the precorni- 
fed layer to a very narrow cleft in the 
cornified layers. This indicates the probabil- 
ity of a more rapid metabolic exchange in 
the more deeply placed cells. Although fine 
granules can be identified in this intercellu- 
lar fluid, no evidence of cement substance or 
basement membrane material can be seen. 

The phenomenon of intercellular attach- 
ments of the cervical epithelial cells is 
strikingly demonstrated in electron micro- 
graphs. Regularly placed cytoplasmic tra- 
beculae extend across the intercellular space 
and project against one another. The mecha- 
nism of “intercellular bridge” formation 
seems to be identical with that observed in 
the epidermis.** It must be assumed that 
there is a very thin, 40 to 50 my layer of 
some material between the cohesion plates 
of adjacent cells. This layer, even if it were 
in the nature of a cement substance, would 
be too narrow to be demonstrated by histo- 
chemical techniques. We have not been able 
to obtain a clear-cut positive PAS, alcian 
blue, or colloidal iron stain in the intercellu- 
lar area. The densities noted in the cohesion 
plates within the cytoplasm are also very 
similar to that described in epidermis. Since 
this area, the node of Bizzozero, reacts posi- 
tively for SH, it is thought to represent a 
cytoplasmic protein, probably the scleropro- 
tein, keratin, which is being formulated at 
this site. It has been possible to show only a 
few tonofibrils within the cytoplasm of the 
precornified cells. Albertini and co-workers™® 
refer to their frequent occurrence in the 
material from the cervix which they studied 
electron microscopically. It might be ex- 
pected that, in leukoplakia or other keratin- 
izing lesions of the cervix, tonofibrils might 
occur in greater amount than we encoun- 
tered in normal epithelium. 

The mechanism involved in the cohesion 
of cervical squamous cells is of considerable 
importance, it is believed, since cell cohesive- 
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ness has a bearing upon normal epithelial 
function, upon the well-recognized process 
of cell desquamation, and possibly upon the 
phenomenon of separation of malignant epi- 
thelial cells from one another and the process 
of neoplastic cell invasion. The intercellular 
bridges seem to disappear in the cornified 
layer. Their remnants are still present as 
small, blunt projections usually interdigi- 
tating with similar projections from adjacent 
cells. These cornified cells thus lie in a tile- 
like formation but are essentially unattached. 
It is readily visualized therefore, how the 
process of desquamation follows. This dis- 
appearance of intercellular bridges is ac- 
companied by other signs of cell regression. 
Mitochondria disappear, condensations in 
the cellular trabeculae are no longer present, 
and nuclear shrinkage and density or nu- 
clear disintegration indicates that the cells 
have undergone regressive change. 


Summary 


The normal cervical stratified squamous 
and endocervical epithelium have been 
studied with electron microscopy and the 
findings correlated with certain histochemi- 
cal observations. The basement membrane is 
clearly shown as a single dense lamina ap- 
proximately 300 A in thickness located at 
the base of the stratified squamous and 
endocervical epithelium. The basement 
membrane is verified with colloidal iron, 
alcian blue, and PAS stains as being present 
and barely visible with light microscopy. 
The basal cells of the stratified squamous 
epithelium possess branching foot processes 
that seem to anchor them to the cervical 
stroma. Intercellular bridges are demonstra- 
ble at all layers of the squamous epithelium 
except in the cornified cell layer where they 
seem to disappear completely. This loss of 
intercellular connections is believed to be 
related to the process of cell desquamation. 
The presence of demonstrable sulfhydryl- 
containing protein in the region of the inter- 
cellular bridges and in the squamous epithe- 
lial cell cytoplasm is believed to indicate the 
formation of a scleroprotein, probably kera- 
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tin, at the sites of cell cohesion at the cervical squamous epithelial cells and of 
intercellular bridges. The process of glycogen mucus in the endocervical epithelium js 
elaboration within the cytoplasm of the demonstrated and discussed. 
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The uterine isthmus and its sphincter mechanism: 


a Clinical and radiographic study 


lll. The effect of bromelain on the uterine isthmus 


ABDEL FATTAH YOUSSEF, M.B., D.G.O. 


Cairo, Egypt, U.A.R. 


BROMELAIN is a new enzyme mixture 
which is extracted from mature pineapple 
stems. Since 1951, the Pineapple Research 
Institute in Hawaii and several of the 
Hawaiian pineapple companies have been 
producing this enzyme on a pilot plant scale 
and investigating its properties. The poten- 
tial production of this new enzyme prepara- 
tion is large.* 

Proteolytic enzymes of a similar nature 
have numerous commercial and industrial 
uses. They also have some interesting ap- 
plications in medicine, although very few 
reports exist on their use in gynecology. 
Kurzrock? used papain as a mucolytic agent 
in patients with chronic cervicitis and a 
thick mucopurulent discharge. Hunter, 
Henry, and Heinicke® filled the vagina with 
a solution of papain or bromelain before 
cervicohysterosalpingography. They found 
that this brought about disintegration of 
the cervical mucus so that the anatomy of 
the cervical canal could be more easily and 
accurately visualized. 

In the course of their study, Hunter and 
his associates found that some action other 
than simple removal of the mucus was 
taking place; it became apparent that the 
cervical canal in particular was greatly 
dilated. This enlargement and relaxation 
was so marked that a propable effect on 
dysmenorrhea was predicted. They then 
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treated 64 patients with severe dysmenor- 
rhea by filling the vagina with a papain 
or bromelain solution as soon as cramping 
appeared with the onset of the flow. Forty 
patients obtained immediate relief. The re- 
maining 24 obtained poor to fair results 
and were classified after examination as 
having secondary dysmenorrhea. 

Simmons‘ confirmed the observation that 
the local application of bromelain usually 
causes dilatation of the cervical canal as 
observed by radiography and confirmed by 
palpation. Within a few minutes of its use 
softening and increased vascularity of the 
cervix were noted. He gave 48 bromelain 
treatments to 30 patients with spasmodic 
dysmenorrhea. The results were good on 
42 occasions. There was no relief on 6 oc- 
casions but probable reasons could be sug- 
gested for 5 of those failures. The optimum 
time for application was just at the onset 
of or shortly before the period. 

I have previously reported on the use of 
a special radiographic technique (isthmog- 
raphy) by means of which the uterine 
isthmus can be clearly visualized.’ The 
isthmus was shown to be a distinct part of 
the uterus separated by a superior sphincter 
from the corpus above and by an inferior 
sphincter from the cervix below. The sphinc- 
ter mechanism of the isthmus was found to 
be most contracted in the luteal phase of 
the menstrual cycle and most relaxed im- 
mediately before and during normal men- 
struation. It was also shown that the basic 
abnormality in primary (spasmodic) dys- 
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Fig. 1. Isthmus in follicular phase of cycle, before 
bromelain. Normal cylindrical appearance. Arrows 
indicate sites of superior and inferior isthmic 
sphincters. 


menorrhea is failure of normal relaxation of 
the isthmus in the immediate premenstrual 
period and at the beginning of menstrua- 
tion. The shape, size and texture of the 
cervix are of no consequence in this respect. 


The above cited investigations of Hunter 
and co-workers and of Simmons were con- 
ducted before these original observations on 
the uterine isthmus were published. The 
extremely interesting results reported by 
these authors with the use of bromelain in 
spasmodic dysmenorrhea have prompted us 
to study the effect of this enzyme on the 
uterine isthmus in normal and in dysmenor- 
rheic women. In view of our previous find- 
ings regarding the all-important role of the 
isthmus in spasmodic dysmenorrhea, it 
seemed unlikely that the relief obtained 
with the use of bromelain was, as suggested 
by Hunter and by Simmons, merely due to 
its dilatory effect on the cervix. 


Material and methods 


Since 1957, the Hawaiian Pineapple Com- 
pany, of Honolulu, Hawaii, has furnished 
us with a generous supply of bromelain. 
At first, samples of an acetone-dried product 
were sent; later we were supplied with a 
freeze-dried product. The latter has better 
solubility and greater stability than the 


acetone-dried product; it can be kept at + 
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Fig. 2. Isthmus in follicular phase of cycle, after 
bromelain. Same normal patient shown in Fig, 
1. Note marked dilatation of the isthmus and 
relaxation of its sphincters. Cervical canal has 
also dilated. 


room temperature for about half a year with 
no serious loss in activity.” It is ten times 
more potent than commercial dried papain‘ 

The enzyme is sterilized during its prep- 
aration but is supplied in unsterile bottles. 
When used in the treatment of dysmenor- 
rhea, sterility is not necessary. If absolute 
sterility is required, the prepared solution 
can be passed through a_ bacteriological 
filter. Alternatively, bacteriostatic agents 
can be added to the enzyme solution. 
Merthiolate, antibiotics, and gentian violet 
have no inhibitory action on the enzyme 
when used at the recommended rates.® We 
did not, as a rule, resort to any of these 
methods. When there was a risk of sepsis, 
as when isthmography.was carried out or 
when bromelain was used during labor, 
prophylactic antibiotics were given. In the 
treatment of dysmenorrhea this was not 
deemed necessary. We have not encountered 
any complications due to sepsis in the course 
of our studies with bromelain. 

Bromelain is activated immediately by 
solution in a phosphate buffer at a pH of 
4.8 to 5.6. However, the exact concentration 
of buffer or pH does not seem to be 4 
critical factor in its action in causing relaxa- 
tion of the uterine muscles.° We have used 
a phosphate buffer solution of pH 5.6. A 
liter of this solution is prepared by mixing 
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950 c.c. of ~ solution of potassium biphos- 


phate (KH2PO,) and 50 c.c. of t solution 
of sodium phosphate (Na2,HPQ,). 

The buffer solution was kept in glass 
bottles of 100 c.c. capacity, each bottle 
containing 60 c.c. of the solution. The 
bromelain was kept in cachets, each con- 
taining 0.1 Gm. of the dry product. Im- 
mediately before use, the content of one 
cachet was added to the buffer solution in 
a glass bottle and this was well shaken until 
the bromelain was completely dissolved. The 
solution was then slowly poured into the 
vagina by means of a rubber catheter at- 
tached to a 20 c.c. syringe with the patient 
placed in the Trendelenburg position. The 
solution was allowed to remain in the vagina 
for 10 minutes. 

Eight normal women were examined by 
isthmography immediately before and after 
the application of bromelain. Three of these 
women were examined during the follicular 
phase of the menstrual cycle, 3 during the 
luteal phase, and 2 just before the onset 
of the menstrual period. 

Twenty-seven patients with severe pri- 
mary (spasmodic) dysmenorrhea received 
bromelain treatment. In 23 cases the treat- 
ment was given immediately after the onset 
of the menstrual flow; in these cases radio- 
graphic examination was not carried out. 
In the remaining 4 cases the bromelain 
solution was applied just before the onset 
of the period; in 2 of these the characteris- 
tic colicky pains had already started. These 
4 latter patients were examined by isthmog- 
taphy immediately before and after the ap- 
plication of bromelain. 

Of our 27 dysmenorrheic patients 8 were 
virgins and 19 were married nulliparous 
women. All of them constantly suffered from 
incapacitating painful menstruation, often 
accompanied with other manifestations of 
the dysmenorrhea syndrome. All were care- 
fully examined to exclude the presence of 
8ynecologic disease and to make sure that 
the dysmenorrhea was unquestionably of 
the primary type. Their ages ranged from 
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Fig. 3. Isthmus in luteal phase of cycle, after 
bromelain. Normal patient. Cervix has considera- 
bly dilated but isthmus remained long and narrow. 


Fig. 4. Isthmus in immediate premenstrual phase, 
before bromelain. Normal short and wide ap- 
pearance with relaxed sphincters. 


Fig. 5. Isthmus in immediate premenstrual phase, 
after bromelain. Same normal patient shown in 
Fig. 4. Isthmus has become even wider and its 
sphincters no more recognizable. 
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Fig. 6. Isthmus in immediate premenstrual phase, 
before bromelain. Patient with primary dys- 
menorrhea. Note narrow constricted appearance 
of isthmus. 


Fig. 7. Isthmus in immediate premenstrual phase, 
after bromelain. Same case of dysmenorrhea 
shown in Fig. 6. Isthmus has become definitely 
wider and its sphincters markedly relaxed. 


16 to 28 years. Patients above 30 years of 
age were excluded, for it seemed possible 
that such patients might have some pelvic 
pathologic condition, e.g., endometriosis or 
small fibromyomas, which could be missed 
even on careful examination. Five of the 
married patients had had previous dilatation 
of the cervix with air insufflation and/or 
curettage. Three of these had obtained 
moderate to good relief, but the dysmenor- 
rheic pains subsequently recurred. The 
other 22 patients had undergone no opera- 
tive treatment of any kind. 

Bromelain has also been used before and 
during normal and abnormal labor. Our 
observations on the use of bromelain in 
obstetrics will be reported elsewhere. 


June, 1969 
Am. J. Obst. & Gynec, 


Results 


Following the application of bromelain, 
the cervix usually became softer and the 
cervical canal wider. The degree of cervical 
dilatation varied from case to case but was 
not dependent on the phase of the men. 
strual cycle in which the examination was 
made. Sometimes, the cervical canal be. 
came so wide that when radiography was 
repeated after the use of bromelain the 
cannula had to be pushed much farther into 
the cervix to prevent leakage or a larger 
cone-shaped rubber piece had to be used 
(Fig. 11). In all cases the vagina and cervix 
became strikingly clear of mucus and dis. 
charge after treatment with bromelain. 

The effect of bromelain on the isthmus 
was found to be entirely dependent on the 
phase of the menstrual cycle in which the 
examination was performed. In the 3 cases 
observed during the follicular phase of the 
cycle the isthmus became considerably wider 
following the application of bromelain and 
the superior and inferior isthmic sphincters 
became hardly recognizable (Figs. 1 and 2), 

The use of bromelain at the height of the 
luteal phase of the cycle was without effect 
on the uterine isthmus. The long, narrow 
appearance of the isthmus, normal for this 
phase of the cycle, was retained, and the 
isthmic spincters remained tightly closed 
(Fig. 3). 

In the immediate premenstrual phase the 
isthmus normally becomes wide and its 
sphincters are markedly relaxed (Fig. 4). 
In the 2 normal women examined by isth- 
mography just before the period, it was 
found that the isthmus became even wider 
after bromelain treatment and the superior 
and inferior isthmic sphincters were almost 
unrecognizable (Fig. 5). However, the 
isthmus is normally so wide in this immedi 
ate premenstrual phase that the dilatory 
action of bromelain was then less marked 
than during the follicular phase of the cycle. 

The 27 patients with primary dysmenor 
rhea who received bromelain treatment 
shortly before or just after the onset of the 
period all obtained instantaneous relief. Al- 
though the relief in every instance was a 
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Figs. 8 and 9. Another case of dysmenorrhea showing appearance of isthmus before and 
after bromelain treatment in immediate premenstrual phase. Fig. 8, before bromelain, 
isthmus narrow and irregular. Fig. 9, after bromelain, isthmus markedly relaxed. 


first complete and spectacular, 8 patients, 
ie., slightly less than one third of the cases, 
complained of mild colicky pains or ab- 
dominal discomfort some 18 to 24 hours 
after treatment. In no case were these, how- 
ever, comparable in their intensity or dura- 
tion to the pains that the patient used to 
suffer with every menstrual period. 

In the 4 dysmenorrheic patients examined 
by isthmography just before the period, the 
failure of premenstrual isthmic relaxation 
characteristic of primary dysmenorrhea was 
noted (Figs. 6, 8, and 10). When isthmog- 
raphy was repeated after bromelain treat- 
ment, this abnormal appearance of the 
isthmus was markedly changed. The isthmus 
then became definitely wider and its sphinc- 
ters markedly relaxed (Figs. 7, 9, and 11). 

Several patients later reported to the 
hospital and asked for repetition of the 
treatment. Some of these were readmitted 
for observation during the menstrual period 
following the one in which bromelain had 
been used. When the treatment was not 
tepeated, the patient always suffered the 
usual intense menstrual pain. When bro- 
melain treatment was given, the same dra- 


matic relief observed with the first treat- 
ment always occurred. 


Comment 


The results of this investigation corrobo- 
rate the findings previously reported by 
Hunter and associates and by Simmons on 
the remarkable effect of bromelain in 
spasmodic dysmenorrhea. When care is 
taken to exclude patients with pelvic path- 
ologic conditions so that only patients with 
true primary dysmenorrhea are treated and 
when the enzyme solution is used shortly 
before or just after the onset of the period, 
the response is constant and dramatic. We 
have not had a single failure in such cases, 
and we therefore agree with the view ex- 
pressed by Hunter and his co-workers that, 
in patients who do not obtain relief, the 
presence of secondary dysmenorrhea or of 
conscious or unconscious malingering must 
be suspected. 

On the other hand, we disagree with the 
above-mentioned authors on the mechanism 
of action of bromelain. Both Hunter and 
Simmons carried out their investigations be- 
fore the behavior of the isthmus in the 
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Figs. 10 and 11. Third case of dysmenorrhea showing marked shortening and relaxation of isthmus 
after treatment with bromelain in immediate premenstrual phase. In this case the cervical canal has 
also become so dilated after bromelain treatment that the cannula had to be pushed deep into the 
cervix to prevent leakage. Fig. 10, before bromelain. Fig. 11, after bromelain. 


normal menstrual cycle and the important 
role of this part of the uterus in primary 
dysmenorrhea were established. They used 
radiographic techniques which would not al- 
low accurate interpretation of the appear- 
ances of the isthmus and its sphincters. None 
of their dysmenorrheic patients was ex- 
amined radiographically before and after 
treatment with bromelain. 

There is no doubt that the application 
of bromelain is, as a rule, followed by 
definite dilatation of the cervical canal. 
This, being independent of the endocrine 
changes which take place in the course of 
the menstrual cycle, is more constant and 
more easily demonstrable than the effect of 
bromelain on the isthmus. It is not, there- 
fore, surprising that both Hunter and 
Simmons have ascribed the relief of pain 
in spasmodic dysmenorrhea with the use of 
bromelain to its action on the cervix. 

Our results indicate that the effect of 
bromelain on the isthmus is dependent on 
the phase of the menstrual cycle in which 
the enzyme solution is used. In the follicular 
phase of the cycle, when the isthmus is 
under estrogen effect, the application of 
bromelain results in marked dilatation of 
the isthmus and relaxation of its sphincters. 
In the luteal phase, the normal long and 


narrow appearance of the isthmus, with its 
sphinchter mechanism tightly closed, is not 
changed by bromelain. It has previously 
been shown that this appearance of the 
isthmus in the luteal phase of the cycle 
is due to the effect of progestin on the 
isthmic musculature. *% 

The shortening and relaxation of the 
isthmus which normally take place shortly 
before the onset of menstruation coincide 
with the disappearance of pregnanediol from 
the urine and with the second estrogen 
peak. In normal cases, we have found that 
the application of bromelain in the immedi- 
ate premenstrual phase, with the uterus once 
more under estrogen effect, results in fur- 
ther dilatation and relaxation of the isthmus 
and its sphincters. It must therefore be 
concluded that bromelain exerts a dilatory 
action on the isthmic musculature when 
the latter is under estrogen but not when it 
is under progestin effect. 

Hunter, Henry, and Civin’? have noted 
that following the application of bromelain 
the cervical and uterine shadow was 80 
markedly changed that they were sure that 
some relaxing effect was obtained. On the 
other hand, Simmons, who also did not 
indicate the menstrual phase in which his 

. experiments were carried out, stated that 
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the cervical canal dilated only as far as the 
internal os. It is possible that his observa- 
tions were made during the luteal phase of 
the cycle. This author also reported that in 
§ pregnant women the internal os remained 
frm and tightly closed after the use of 
bromelain. This is quite conceivable since 
the isthmus during pregnancy is even longer 
and narrower and its sphincter mechanism 
more tightly closed than during the luteal 
phase of the cycle.° Being then under 
dominant progestin effect, it will not be 
responsive to the action of bromelain. 

The finding in dysmenorrheic patients 
that bromelain treatment given just before 
the period results in marked relaxation of 
the abnormally constricted isthmus has shed 
new light on the etiology*of primary 
dysmenorrhea. In our original paper on the 
subject® it was stated that the failure of 
normal premenstrual relaxation of the 
isthmus in primary dysmenorrhea might be 
due to temporary hormone imbalance or to 
abnormal response of the isthmus to normal 
endocrine influences. The marked effect of 
bromelain on the isthmus in dysmenorrheic 
patients during the immediate premenstrual 
phase indicates that the isthmus in these 
patients, as in normal women, is then under 
estrogen effect. 

It is, therefore, obvious that the isthmus 
in dysmenorrhea responds abnormally to 
normal endocrine influences. The abnor- 
mality may be sought in the autonomic 
hervous system through which the hormonal 
control of the isthmus is mediated. Simmons 
has demonstrated that the active principle 
of bromelain is absorbed through the vagina 
and cervix, and concluded that its action is 
carried some distance from the point of ap- 
plication and that the uterine nerves may be 
affected and may take time to recover. This 
would explain its curative effect in primary 
dysmenorrhea. 

Hunter, Henry, and Civin’? described ab- 
Normal dilatation and relaxation of the 
“internal cervical os” following the applica- 
tion of papain or bromelain in certain cases 
of patients with habitual abortion who 
showed normal appearances in radiographs 
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made before the enzyme solution was used. 
They called this condition “physiologic in- 
competence of the internal os.” We have 
not come across this entity in the course 
of our present study, but, in view of the 
marked dilatation of the normal isthmus 
in response to bromelain observed during 
the follicular and immediate premenstrual 
phases of the cycle, it seems to us advisable, 
if erroneous conclusions are to be avoided, 
that the bromelain test for so-called physi- 
ologic incompetence of the internal os 
should be carried out only during the luteal 
phase. 


Summary and conclusions 


The effect of bromelain on the uterine 
isthmus and its sphincter mechanism has 
been observed in 8 normal women and in 
27 patients with primary dysmenorrhea. 
Twelve patients have been examined by 
isthmography immediately before and after 
the application of the enzyme solution. 
Bromelain brings about definite dilatation 
of the isthmus and relaxation of its sphinc- 
ters when the uterus is under estrogen but 
not when it is under progestin effect. These 
normal variations have to be taken into 
consideration in interpreting supposedly ab- 
normal appearances such as the so-called 
physiologic incompetence of the internal os. 

In primary dysmenorrhea, bromelain 
treatment when given just before or just 
after the onset of menstruation always 
results in dramatic relief of pain and other 
associated symptoms. This is due to the 
effect of bromelain on the isthmus and not 
to its effect on the cervix. The use of bro- 
melain has not only heralded a new ap- 
proach to the rational treatment of primary 
dysmenorrhea but has also shed new light 
on the etiology of this condition. 

It has been our experience, however, that 
bromelain treatment is effective only during 
the period in which it is used. The treat- 
ment, therefore, has to be repeated with 
each subsequent period. The method of ap- 
plication of the enzyme solution entails some 
discomfort to the patient, particularly in 
virgins. For these reasons, it is our belief 
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that the use of bromelain on the lines known 
at present is not the final answer to the 
problem of treatment of primary dysmenor- 
rhea. 


I am grateful to Dr. R. M. Heinicke and to 


Dr. R. G. Hunter, of the Hawaiian Pineapple 
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Company and The Medical Group, Honolulu, 
for supplying me with the bromelain used in 
this research and for helpful advice. I also wish 
to thank Dr. M. Abdel Kader, of the Department 
of Biochemistry, Cairo University, and Dry. 
Morad Wahba, pharmacist, for helping in the 
preparation of the phosphate buffer solutions, 
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A clinical study 


ALVIN M. SIEGLER, M.D. 
Brooklyn, New York 


URINE sugar analysis paper (Tes Tape) 
can determine reliably the amount of glu- 
cose present in solution. Comer* analyzed 
1,500 urine samples with known concentra- 
tion of glucose. He indicated that the test 
paper was specific for glucose and accurate 
in 96 per cent of the cases. Bell and Jumper’ 
confirmed the accuracy of his work. In 104 
samples which were made by the addition 
of predetermined amounts of glucose to 
normal urine, they found the test to be 
specific for glucose. These investigators 
stressed that the enzyme must be protected 
against the destructive action of heat, air, 
and light. Reactions must be read at specific 
time intervals. When used with due care the 
test is reliable and is a practical method for 
glucose detection in clinical glycosuria. 
Birnberg and Kurzrok? believed that the 
amount of glucose in the cervical mucus 
could be determined accurately by this semi- 
quantitative specific test paper. The ap- 
proach of ovulation was heralded by the 
appearance of smaller amounts of the glu- 
cose, and glucose was detected at the time of 
ovulation in maximum concentration. Initi- 
ally these chemical changes were demon- 
strated colorimetrically with urine sugar 
analysis paper (Tes Tape) and in their sub- 
sequent studies with glucose reagent appli- 
cator sticks. Insemination of 27 consecutive 
patients at the time of ovulation selected by 
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The cervical glucose as an 
indicator of ovulation 


the color test response resulted in 23 concep- 
tions within 2 months after a single treat- 
ment on the day of the deepest color change. 

A comparison of the glucose color test to 
the basal temperature changes and endo- 
metrial histology is made in the following 
presentation. 


Material and method 


Thirty-eight patients were selected for 
study, 7 of whom were postmenopausal 
from 2 to 20 years. The remainder, 31 pa- 
tients, were infertile in the childbearing age. 
Fourteen of these women were subjected to 
endometrial biopsy. Basal temperature 
records were noted by 20 women while glu- 
cose ovulation tests were in progress. 

Glucose reagent applicator sticks were 
employed. The cervix was visualized with 
the aid of a speculum. The enzyme-impreg- 
nated cotton-tipped applicator stick was in- 
serted approximately 1 cm. into the cervical 
canal and another was inserted into the 
vaginal vault. They were left in situ for 5 
minutes. The length of time was constant 
from day to day. The applicator stick was 
removed and observed for color develop- 
ment. The color reaction was compared to 
the sugar analysis paper color reaction which 
evaluates the quantity of glucose (0 is equal 
to 0 per cent yellow; 1 plus is equal to 0.1 
per cent; 2 plus is 0.25 per cent; 3 plus is 
0.5 per cent; 4 plus is 2 per cent or more). 
Increased concentrations of glucose increases 
the intensity of the green color. The color 
reaction was interpreted by the patient, the 
nurse, and me. 
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PREGNANT 
(CORTISONE) 


12:13 14 15 16 17 18 19 20 21 22 23 24 25'26 27° 28°29 30 
DAY OF MONTH 


COMPARISON OF OVULATION DATES 


AS DETERMINED BY ENDOMETRIAL BIOPSY, E 
AND GLUCOSE TEST (MAXIMUM CX COLOR), G 


Fig. 1. Graphic demonstration of discrepancies in glucose ovulation test with 


thermal shift and phase of endometrium. 


Results 


A test was considered positive only if the 
in situ test (color reaction) revealed at least 
0.1 per cent glucose. Invariably the color 
increased in intensity in the 5 minute obser- 
vation period after removal of the applicator 
from the vagina or cervix. 

Three patients were tested before Day 10 
of the cycle and the cervix was positive in 
one and negative in 2. The vaginal sticks 
were positive in one of the patients who had 
no color on the cervical stick and negative 
in the one patient with a positive cervical 
stick. 


Five patients were tested during the en- 
tire thermal shift of the basal temperature 
and 2 of them had positive cervical and 
vaginal tests for 5 days without change of 
intensity. Two patients did not produce any 
color, another had a positive cervix on a 
day between 2 no-color days. 

Nine patients were tested at intervals in 
the postovulatory phase which was defined 
as 4 days or more of a sustained elevated 
temperature. The cervix had color in 6 of 
these patients. The vaginal stick had a green 
color in every instance. 

Three patients who had anovular cycles 
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were tested and no color was present on 
any of the applicator sticks in one of the 
patients but the vaginal applicator stick was 
consistently positive in the 2 others (Table 
I). 

Endometrial biopsy specimens were studied 
in 14 women and dated in accordance with 
the criteria of Noyes, Hertig, and Rock.® 
Eleven of these specimens were postovular 
Day 4 or more and 6 of these patients had 
no color in the cervical applicator stick. 
However, 5 had positive cervical applicator 
sticks. The vaginal applicator had color in 
3 of the negative cervical group and all of 
the positive cervical group. The 6 cases 
which demonstrated the most obvious dis- 
crepancies are illustrated (Fig. 1). The glu- 
cose reagent applicator sticks produced a 
color response in all phases of the menstrual 
cycle. There was no increase of intensity 
during the thermal shift in 5 patients. 
Furthermore there was no constant relation 
between the intensity of color of the vaginal 
and cervical applicators and there was no 
more than a haphazard correlation in any 
case. In general the vaginal applicators 
always had some color reaction. 

Seven postmenopausal patients were tested 
and in 3 of them the vaginal applicator was 
positive. 


Comment 


Glycogen is distributed widely in the fe- 
male reproductive tract and ostensibly it is 
a nutritive substance for the ovum and 
sperm prior to fertilization. 

The chemistry of cervical mucus was 
studied intensively by Pommerenke,*® who, 
with the aid of a copper reagent reaction, 
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noted the presence of a reducing substance. 
However, he found no cyclic variation in 
the concentration of this reducing substance. 
Breckenridge and Pommerenke* studied 99 
cervical mucus specimens from 6 patients 
in a total of 14 menstrual cycles. They found 
up to 65 mg. per cent of glucose per speci- 
men in the alcoholic extract. However, in- 
dividual menstrual cycles revealed little con- 
sisent phasic tendency either in the absolute 
amount or in the concentration of free sugar. 
In the phase of increased mucus secretion 
there was a decrease in concentration of 
reducing substance. Exposure of mucus to 
bacterial and enzyme action affected the 
amount of sugar present in a specimen. 

Bell and Jumper’ observed that bacteria 
present in urine metabolized enough glucose 
at the 0.1 per cent glucose level to give a 
negative reading in 48 hours. 


Summary and conclusions 


Glucose is present in cervical mucus and 
in the upper third of the vagina when tested 
with urine sugar analysis paper or applicator 
sticks. In the present study there was no 
phasic tendency or consistent alteration in 
the intensity of the color reaction which 
could pinpoint the time of ovulation. There 
was no definite relation between the color 
reaction of the applicator stick and the 
basal temperature or the phase of the endo- 
metrium. The latter two parameters of ovula- 
tion compared favorably with each other. 
Further, the glucose tests were found to be 
positive in the preovular and progestational 
phases of the cycle and negative occasionally 
during the thermal shift. 


Table I. Glucose test correlation with basal temperature changes 20 patients 


Glucose test 


Basal temperature No. of 


Cervix Vagina 


phase patients 


Positive 


| Negative Positive | Negative 


Preovular 3 


1 
Thermal shift 5 3t 
6 


Postovular 9 


Anovular 3 0 


2 
2 
9 0 
2 1 


*The vaginal sticks were positive in one of the negative cervix tests. 


tTwo of these patients had positive test during entire thermal shift with no change of intensity in color. 
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The hormonal response of endometrium in 


endometriotic implants and its relationship 


to symptomatology 


G. CONKEY, B.S.* 
E. J. JACOBS, M.D. 
Chicago, Illinois 


DESPITE a voluminous literature on the 
histogenesis, symptomatology, and _treat- 
ment of pelvic endometriosis, surprisingly 
little has been written about its response to 
endogenous hormones. In particular, noth- 
ing seems to have been written about the 
presence or absence of response and a pos- 
sible correlation between the presence or ab- 
sence of symptoms or an influence on the 
severity of symptoms. 

In discussing the pathogenesis of endo- 
metriosis, Javert® stated that endometrium 
has continuous “cyclical homeoplastic ac- 
tivity,” unlike most tissue. He further sug- 
gests that this may give it a chance to grow 
in other locations. He also refers to the 
high incidence of endometrial hyperplasia 
reported in several articles on endometrio- 
sis. Sampson,® in discussing his implanta- 
tion theory, stated that, in areas of dis- 
placed endometrial tissue, histologic struc- 
ture and function are the same as in the 
uterine mucosa. He amplified this by stat- 
ing that the endometrial cysts found in 
Ovaries are due to repeated menstruation 
in areas of endometriosis. Graves‘ cited the 
phenomenon of regression of endometriosis 
From the Department of Obstetrics and 
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after removal of the ovaries and failure of 
such regression after simple hysterectomy. 
This, of course, is excellent evidence of the 
requirement of hormonal stimulation for 
continuation of endometriosis. Dockerty? 
stated that each focus of external endo- 
metriosis is a miniature uterus with func- 
tioning glands and stroma which respond 
to ovarian hormones by going through all 
phases of the menstrual cycle, also form- 
ing decidua and finally undergoing atrophy 
with the menopause. Unfortunately, he gives 
no data to substantiate these statements. 
Others, including Goodall’ and Novak and 
de Lima,® make similar statements. The lat- 
ter authors give specific data concerning 
adenomyosis but none in regard to external 
endometriosis. 

In a recent article, Scott and Wharton® 
showed, in the monkey, that constant estro- 
gen, combined with intermittent progester- 
one, was necessary for local growth of ex- 
perimentally produced endometriosis. No 
amount of either one of these hormones 
alone was adequate. This would seem to be 
as close as anyone has yet come to spelling 
out the exact growth and development po- 
tentials and necessities of endometriosis. 

While we all have seen examples of cycli- 
cal changes in external endometriosis, it 
has as yet not been demonstrated what re- 
lationship there is between this cyclic activ- 
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ity, the progression, and the symptoms of 
this condition. It would be tempting to be- 
lieve that in the many asymptomatic pa- 
tients with extensive endometriosis there 
was little or no cyclic activity present out- 
side the uterine endometrium. Or, to state 
it another way, perhaps cyclic change in 
endometriosis is necessary for the produc- 
tion of symptoms. This study was suggested 
to us by Dr. George H. Gardner with this 
thought in mind. 


Method and material 


The purpose of this study was to deter- 
mine what correlation in cyclic changes is 
present between the ectopic and uterine 
endometria in a given group of patients, 
and what effect, if any, this correlation, or 
lack of it, has on the presence or absence 
and/or severity of symptoms. It was first 
necessary to obtain tissues containing enough 
ectopic endometrium to be certain of its 
precise stage of development. In the early 
stages of study, an attempt was made to 
classify almost all of the 608 cases available 
in the departmental laboratory files. It soon 
became evident that such a classification 
could not be repeated when the same tis- 
sues were restudied. Many of the cases con- 
tained only a single layer of endometrial 
cells with a small amount of endometrial 
stroma lining an endometriotic cavity. Un- 
fortunately, the cellular criteria, per se, for 


endometrial cyclical development are much ° 


less precise and accurate than the accom- 
panying structural and vascular changes. 
Therefore, it was deemed necessary for 
there to be actual gland formation in areas 
of ectopic endometrial stroma, with the ac- 
companying vasculature, before a given case 
was considered adequate for use. Such rigid 
criteria resulted in the necessity for elimi- 
nating all but 88 of the 608 cases available. 
Only total hysterectomy specimens were 
used in establishing the stage of the uterine 
endometria. The usual criteria, as listed by 
Novak and Novak,’ were used to establish 
the stage of each uterine and ectopic endo- 
metrial specimen. 

The hospital and/or office record of each 
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patient whose tissue was used was then 
reviewed in some detail. In all but the ex. 
ceptional case the histories were quite com- 
plete. Unfortunately, complete pelvic find. 
ings were inadequate on many of the hospital 
records. Despite such shortcomings, after 
the records and findings had been reviewed 
and the data tabulated, an attempt was 
made to decide whether or not each patient 
had enough signs and symptoms to justify 
a preoperative diagnosis of endometriosis. 
The symptoms shown in the history—pro- 
gressive secondary dysmenorrhea, dyspareu- 
nia, and rectal reference of pain—together 
with findings of nodules in the cul-de-sac or 
rectovaginal septum, fixed enlarged ovaries, 
and fixed retrodisplacements of the uterus, 
were the factors used in this attempt at di- 
agnosis. Arbitrarily, we decided that if a 
patient had at least one of these symptoms, 
plus one or more of the findings, there was 
sufficient evidence to support a preopera- 
tive diagnosis of endometriosis. In only 24 
of the cases were the necessary criteria pres- 


‘ent. This incidence, 35.6 per cent, is prob- 


ably considerably lower than the actual inci- 
dence of correct preoperative diagnoses, but 
it also suggests that many patients were 
operated upon for reasons other than endo- 
metriosis. In fact, there were 18 cases in 
which abnormal bleeding, with or without 
urinary symptoms and/or vague abdominal 
pain, was the only symptom mentioned. In 
this matter, one should refer to the work 
of Bayly and Gossack,' who found that ab- 
normal uterine bleeding is not a symptom 
of external endometriosis per se. Ten other 
patients were asymptomatic and were oper- 
ated upon solely because of the size of 
uterine myomas. Two other patients com- 
plained of a mass and were found to have 
myomas. The remainder had a combination 
of symptoms and signs, but of a type not 
necessarily suggestive of endometriosis. 


Results and comments 

Table I lists the findings in the uterine 
and ectopic endometria. For purposes of 
easy discussion these have been classified 
into four groups as follows: A, both secre 
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Table I. Status of uterine and ectopic 
endometrium 


Uterine Ectopic Total No. 
Group | endometrium | endometrium | of cases 
rs Secretory Secretory 46 
B Proliferative Proliferative 26 
ne Secretory Proliferative 3 
D Proliferative Secretory 13 
Total 88 


Table II. Effect of endometriosis on fertility 


| Fertile Fertile 

(1 or more (1 or more 
Group | Infertile | pregnancies) | living child) 
A 12 27 26 
B 7 18 14 
Cc 1 2 2 
D 1 8 8 
Total 21 55 50 


tory, B, both proliferative, C, uterine endo- 
metrium secretory and ectopic proliferative, 
and D, uterine endometrium proliferative 
and ectopic secretory. Thus, in 72 of the 
88 cases, there was correlation between the 
endometrial development in the two sites. 
In considering Group B, it might be sug- 
gested that an undetermined number of these 
ectopic endometrial specimens might not 
have responded had progesterone been pres- 
ent. However, the fact that only three of 
the 49 with secretory uterine endometrium 
(Groups A and C) showed a lack of secre- 
tory response in the ectopic sample makes 
this hypothesis seem unlikely. Group D is 
interesting in that the ectopic endometrium 
is in a more advanced phase of development 
than the uterine endometrium. This actu- 
ally represents a tendency, not otherwise 
evidenced by the tabulated results but noted 
in 10 specimens, for the ectopic endome- 
trum to be slightly ahead of the uterine 
endometrium in the two large groups, A 
and B. One might hypothesize that this is 
a result of local diffusion action of the 
hormones coupled with the systemic action, 
the latter only being effective in the case of 
the uterine endometrium. The beginning of 
pain with endometriosis several days prior 
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to the onset of menses also might well be 
explained by this phenomenon. Group C 
can be explained only by the failure of re- 
sponse to progesterone. Interestingly, there 
was no case of endometrial hyperplasia 
among the entire group. 

It is probable that in the vast majority of 
the 520 unusable cases the ectopic endo- 
metrium was in large part destroyed by 
frequent bleeding and consequent pressure 
and necrosis. Unfortunately, this cannot be 
proved. Unfortunate also is our inability to 
demonstrate any evidence to support our 
original hypothesis regarding occurrence of 
more symptoms in patients with cyclic 
changes in the ectopic endometrium, as 
virtually all the cases did correlate or show 
advanced change (Group D) with the ex- 
ception of only three, or 3.5 per cent. 

Fertility. In considering fertility, or in- 
fertility, only the married patients were in- 
cluded in the infertile group. Table II lists 
the results. In the entire group there were 
72 women who were designated as “mar- 
ried” (including one who was single with 
a past history of pregnancy). Of these 72, 
21 had had no pregnancy, and none of those 
had a history of prolonged use of contra- 
ceptives. This gives an incidence of infer- 
tility of 29.2 per cent. This figure is about 
three times higher than that of the general 
population figures of 10 to 12 per cent. 
These data from this small series lend evi- 
dence to the classical statements that endo- 
metriosis is frequently associated with infer- 
tility. Other factors in this group of patients 
have, of course, not been weighed, and this 
may be a coincidental association. No rela- 
tionship between fertility and the correla- 
tion, or lack of correlation, in uterine and 
ectopic endometrium is present (Table II). 
As an aside, the incidence of deep dyspa- 
reunia as compared to infertility was tabu- 
lated to see if it could be possible that the 
infertility might be a reflection of infrequent 
intercourse due to pain. It was found that 
5 of the infertile women had deep dyspa- 
reunia while 9 of the fertile ones were like- 
wise afflicted. 

Secondary dysmenorrhea, deep dyspareu- 
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Table III. Symptoms presented 
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Secondary No secondary Rectal No rectal No 
Group dysmenorrhea dysmenorrhea reference reference Dyspareunia dyspareunia 
A 20 26 3 43 8 38 
B 10 16 2 24 + 22 
Cc 2 1 0 3 0 3 
D 8 5 2 11 2 11 
Total 40 48 7 81 14 74 


nia, and rectal pain. The classical symptom 
of acquired dysmenorrhea was present in 
40 of the 88 cases. These are grouped by 
ectopic and uterine endometrical responses 
in Table III, as are the 14 with deep dys- 
pareunia, and 7 with rectal reference of 
pain during menses. Again, no significant 
correlations can be made. In Groups C and 
D, which show lack of correlation of ectopic 
and uterine endometria, there were more 
patients with secondary dysmenorrhea than 
without. Although these groups are too 
small to be significant, this finding indicates 
that such correlation is not necessary for 
the development of this symptom. This rela- 
tionship in Groups C and D in regard to 
rectal reference of pain and deep dyspareu- 
nia is reversed, and none or few of the pa- 
tients with the symptoms were present in 
these groups. It is interesting that in the 
whole series there were 7 patients with rec- 
tal pain and 14 with deep dyspareunia. Only 
2 of the latter had rectal pain. All but 2 
of those with rectal pain also had nodules 
in the cul-de-sac. On the other hand, 10 
other patients had nodules but no pain. 
Abnormal uterine bleeding, fibroids, and 
adenomyosis. Bayly and Gossack,* in 1956, 
studied the relationship between abnormal 
uterine bleeding and external endometriosis. 
They were unable to confirm the popular 
concept that there is a cause-and-effect rela- 
tionship between these two. Thirty-nine of 
the patients in our group complained of 
abnormal uterine bleeding. While no defi- 
nite search was made for other possible 
causes for the bleeding, it was noted that 
28 of these patients had fibroids or some 
other obvious cause for the bleeding (Table 
IV). Table IV also indicates that 62 of the 


patients had fibroids and 10 had adenomy- 
osis. This may illustrate the oft-made sug- 
gestion that fibroids and endometriosis go 
hand in hand or may merely mean that, 
in many of the patients, the operative diag- 
nosis was fibroids and the endometriosis 
nothing more than an incidental finding. 
This is emphasized by the previously men- 
tioned incidence of 35.6 per cent likelihood 
of preoperative diagnosis based on history 
and findings listed in the clinical charts. 
Physical findings. Table V presents the 
pelvic findings and groups them according 
to status of the endometria. Again there is 
no correlation between the endocrine status 
of the ectopic endometrium and the pres- 
ence or absence of typical physical findings. 
More impressive was the relative lack of 
all physical findings. Such an important 
finding as fixation was present in only a 
fraction over one quarter of the cases, and 
the equally important findings of adnexal 
masses and nodules in the cul-de-sac were 
even less common. It would seem, therefore, 
that the so-called classical physical findings 
of endometriosis, while helpful if present, 
are absent in the majority of cases. Again 
there was no correlation between findings 
and activity of the ectopic endometria. 


Table IV. Abnormal bleeding, fibroids, and 
adenomyosis 


Abnormal ; Con- 
bleeding, | Abnormal| Con- current 
fibroids, | bleeding, | current adeno- 

Group etc. no cause | fibroids | myosts 
A 13 6 32 7 
B 10 5 17 2 
Cc 1 0 2 0 
D 2 2 11 1 
Total 26 13 62 10 
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Table V. Pelvic findings 
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No Adnexal 
roup Fixation fixation mass 


Nodules in No No 
cul-de-sac nodules findings 


12 34 17 
3 23 7 
1 1 
6 4 


8 38 
4 22 
1 2 
4 9 


29 


17 71 


Summary 


1. Endometrial implants with sufficient 
tissue to allow recognition of the status in 
the endometrial cycle are relatively difficult 
to obtain. 

2. Ectopic endometrium corresponded in 
phase to the uterine endometrium in the 
majority of the 88 cases studied. 

3. In some instances, the ectopic endo- 


metrium, while corresponding in phase in 
general, is more or less ahead of the uterine 
endometrium in response. 

4. The presence or absence of symptoms 
and/or findings in a given patient was not 
shown to be dependent upon the endocrine 
response of the endometriosis in this series. 

5. Various individual symptoms and signs 
have been discussed. 
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Pelvic oxyuris granuloma 


associated with endometriosis 


HENRY H. LANSMAN, M.D 
ALFRED LAPIN, M.D. 
ANCEL BLAUSTEIN, M.D. 
Flushing, New York 


INFESTATION of the female genital 
tract with Oxyuris vermicularis is a rare 
finding. It is postulated from case reports 
that the adult female gravid threadworms 
find their way into the vagina’ during their 
nocturnal migration from the anus over the 
perineum. Although lacking penetrating 
power, the oxyurids may gain access to the 
uterus,?* Fallopian tubes® and peritoneum’ 
by crawling up the lumen of the genital 
tract. The genital lesions caused by thread- 
worms seldom cause symptoms and are in- 
cidental findings in the course of a gyneco- 
logic operation. 

Schenken and Tamisiea® reported the in- 
frequency of endometrial granulomas be- 
cause of sloughing that occurs with the nor- 
mal flow. In their case, persistence of the 
lesion was attributed to its location in the 
basal portion of the endometrium. Nairn 
and Duguid* suggested that the histologic 
findings in the endometrium may require no 
longer than the interval of a menstrual pe- 
riod to develop. Symmers,’ in a review of 
the world literature, reported 16 cases of 
pelvic peritoneal lesions to which he added 
2 additional cases. The pelvic granulomatous 
nodules containing the worm or its ova were 
found in proximity to the uterus or its ap- 
pendages. Arthur and Tomlinson® were the 
first to describe granulomas occurring on 
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the peritoneal surface of an ovarian cyst. In 
the case reported here, oxyuriasis was found 
in an adhesive band between the uterus and 
ovary. 


Case report 


P. K. (Hospital No. 14770), a 47-year-old 
para 2-0-0-2 white woman, was admitted to the 
Booth Memorial Hospital in March, 1959, be- 
cause of metrorrhagia. There were no other com- 
plaints, and on examination the significant find- 
ing was a uterine mass enlarged to the size of a 
3 months’ gestation. The hematologic evaluation 
was within normal limits. On March 28, 1959, 
a laparotomy was performed. At operation the 
left ovary was found to be of normal size, firm 
to palpation, and adherent to the serosa of the 
posterior fundal wall of the uterus. The right 
adnexa appeared normal. The uterus was en- 
larged because of myomas. The findings on ex- 
ploration of the other intra-abdominal organs 
were not unusual. A total abdominal hysterec- 
tomy and left salpingo-oophorectomy were per- 
formed. 

Pathologic findings. 

Gross description. The specimen consisted of 
a uterus including the cervix, one tube, and 
ovary. The ovary was bound down to the uterus; 
the latter was coarsely lobulated by subserosal, 
intramural, and submucus tumor masses. The 
endometrium that overlay the submucus tumor 
masses was thick, tawny, and tan in color. The 
Fallopian tube was not thickened and the fim- 
briated end was well defined. The ovary showed 
some chocolate deposits at the point of adher- 
ence to the uterus. In this same region, extend- 
ing over an area of 1 cm., were some chocolate 
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Fig. 1. Ova in necrotic center of granuloma. 
(Kinyoun’s carbol fuchsin stain. x300; reduced 
approximately ¥.) 


deposits on the serosa of the uterus. The cut 
surface of the ovary was fibrotic. The outer 
surface was coarsely lobulated and covered with 
small chocolate deposits. 

Microscopic findings. The uterus revealed the 
myomas to be moderately cellular. There were 
no atypical changes. Sections of the Fallopian 
tube were normal. 

Examination of the band extending from the 
uterus to the ovary showed a granuloma in the 
center of which were found numerous ova 
(Fig. 1). These were irregularly oval, varying 
from 50 to 60 , in length and from 20 io 30 », 
in diameter. Each had a distinct chitinous cap- 
sule. Some showed the granular, dark-staining 
larvae rather clearly. The majority of these ova 
lay within a necrotic zone of tissue. Surround- 
ing the necrotic zone was a heavy infiltration of 
plasma cells, monocytes, and lymphocytes that 
lay within a fine, delicate network of fibrous 
connective tissue. The fibrous band blended into 
the capsule of the ovary and serosa of the uterus. 
On the surface of the granuloma were several 
conspicuous foci of endometrial implants with 
distinct stromal cuffing (Fig. 2). Within the 
cortex of the ovary were corpora albicantia and 
a single follicular cyst. 
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Postoperative progress. The immediate course 
was uneventful. There was no history relevant 
to the infestation. Stool examinations were neg- 
ative. The patient remained afebrile, and there 
was no Clinical evidence of infection. Skin su- 
tures were removed on the fifth postoperative 
day. Later that day, the wound dehisced com- 
pletely. A striking feature was the visual ab- 
sence of catgut in the peritoneum and fascia. 
There was no apparent wound infection. Sec- 
ondary closure was accomplished with through- 
and-through black silk sutures. The subsequent 
course was uncomplicated. Sutures were removed 
11 days after the secondary closure. The patient 
was discharged in apparently good health on 
the eighteenth hospital day. 


Comment 


The twentieth reported case of pelvic 
Oxyuris vermicularis infestation has been 
presented. It is assumed that oxyurids would 
locate in a favorable site to find nourishment 
and continue development. An adhesive 
band does not meet the ideal requirements. 
However, the occurrence of endometrial im- 
plants in the band suggests tissue changes 
that would encourage entry and penetra- 
tion by the oxyurids. 

Macroscopically, there were no distin- 
guishing features which indicated the di- 
agnosis, although nodules have been de- 
scribed® * which form around oxyurids or 
their ova. These are small (usually 1 cm. or 


Fig. 2. Endometrial implants on the surface of 
the granuloma. (Hematoxylin and eosin. x300; 
reduced approximately 
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less across), firm, and white, with a yellow 
center. Histologically, the lesion is not un- 
like that produced by other parasites and 
must be differentiated from foreign body 
reaction, tuberculosis, etc. The presence of 
eosinophil leukocytes and/or a central ne- 
crotic area surrounded by a zone of granu- 
lation tissue should stimulate a diligent 
search for parasites. 
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Summary 


i. A case of pelvic oxyuris vermicularis 
incidental to a hysterectomy for myomas of 
the uterus has been presented. 

2. The wound dehiscence was not con- 
sidered as ‘elated to the parasitic infestation, 

3. It is suggested that the presence of 
endometriosis between the uterus and ovary 
may have created a favorable site for im- 
plantation by the parasite. 
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by endometriosis 


New York, New York 


MuUCOCELE involving the vermiform 
appendix is a relatively common lesion, but 
a mucocele caused by endometriosis is very 
rare. An examination of the literature re- 
veals only 3 cases of this kind reported, 
whereas a case reported by Kulikowska’ in 
1937 showed endometriosis and focal collec- 
tions of mucus in the wall of the appendix. 
Shemilt** described one case in 1952 and 
Woodruff and MacDonald”! 2 cases in 1940. 
These were selected in retrospect and lacked 
complete surgical examination. 


Case report 

This was a 44-year-old housewife with a 
normal menstrual history. She bore one child 
at the age of 24. She complained of increasing 
menorrhagia during the preceding year. There 
was never a complaint about dysmenorrhea. The 
only serious disease she could remember having 
was diphtheria at the age of 2 years. 

Examination revealed a well-nourished woman 
in good general condition. Positive findings were 
limited to the pelvis where an enlarged, nodular, 
but freely movable uterus was found. The diag- 
nosis of uterine myomas was made, and _ hys- 
terectomy carried out. 

The specimen submitted for pathologic ex- 
amination consisted of a uterus and an appendix. 
Examination of the uterus confirmed the pres- 
ence of leiomyomas. 

The gross appearance of the appendix was 
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flasklike. It was distended in its middle and 
measured 5.5 by 2.5 cm. The serosa was smooth, 
glistening, and translucent. The wall of the ap- 
pendix was thin; at the base, however, it ap- 
peared thicker than normal. The lumen con- 
tained a large amount of viscid, whitish mucus. 

Histologic examination of the appendix re- 
vealed cylindrical epithelium with numerous gob- 
let cells (Fig. 1). In the mesenteriolar portion of 
the appendix was a massive infiltration with en- 
dometrial tissue. This was found only in sections 
from the base of the appendix. The endometrial 
glands were surrounded by typical endometrial 
stroma with a loose network of dark-staining 
fibroblasts (Fig. 2). The glands showed a sugges- 
tion of sawtoothing. Some contained numerous 
erythrocytes. No inflammatory reaction could be 
found anywhere in the appendix. The lymphoid 
tissue was almost completely atrophied. The 
lumen at the base of the appendix was markedly 
narrowed and compressed by the above-described 
endometrial implants. There was, however, no 
complete obstruction. 


Comment 


The complete freedom from symptoms 
was very remarkable in this case; also re- 
markable was the fact that the infiltration of 
the appendix was the only proof of ectopic 
endometrial tissue. There was no adenomyo- 
sis of the uterus present, and the symptoms 
must be attributed solely to the associated 
myomas of the uterus. The gradual con- 
striction of the base of the appendix by 
slowly increasing pressure and concurrent 
gradual distention of the appendix presum- 
ably explains the lack of symptoms. 

A brief review of the literature dealing 
with mucocele of the vermiform appendix 
shows that this lesion was first described in 


1960 
ynec, 
laris 
con- 
ation. 
r im- 
Clin. 
1919, 
Obst. 
1950. 
1181 


1182 Kohout 


Fig. 1. Wall of appendix showing columnar epi- 
thelium with numerous goblet cells. (150; re- 
duced %.) 


Fig. 2. Endometrial glands suggesting ‘“‘saw-tooth- 
ing,” infiltrating the muscular wall of the ap- 
pendix, surrounded by endometrial stroma and a 
loose network of dark-staining fibroblasts. (150; 
reduced 4.) 


1842 by Rokitansky” and later studied by 
Virchow® and by Fere.* Woodruff and 
MacDonald”! stated that mucocele of the 
appendix was found in 0.3 per cent (146 
cases) of 46,000 appendices removed surgi- 
cally and examined over a period of 24 years 
(1916-1940); Weaver’? found 0.11 per cent 
in 6,225 appendectomies; Castle,’ 0.2 per 
cent in 13,159 necropsies. The average age 
of patients with appendiceal mucocele is 
quoted** as 42.3 years in 136 patients rang- 
ing from 4 to 70 years of age. 

Mucocele develops slowly and is the result 
of hypersecretion in relation to a slowing 
down of the processes of absorption and 
normal drainage. Hypersecretion of mucin 
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is caused by epithelial changes from ap. 
pendiceal to large bowel epithelium. There 
is a gradual localized obstruction of the 
proximal end of the appendix with no inter. 
ference of the blood supply. As the lesion 
progresses, however, occlusion results, usu- 
ally because of scar formation from previous 
inflammation. As a consequence, neuro- 
muscular proliferation develops and the ap- 
pendix may dilate greatly if the lesion 
persists or is of long standing. Further 
changes occur in the appendiceal wall itself. 
The muscle becomes thinner, the lymphoid 
tissue flattens, and the entire appendix 
gradually becomes a mere sac, lacking 
distinctive histologic features. Bacteria, 
which are present initially, are gradually 
washed out before obstruction is complete. 
Although the common cause of obstruction 
is postinflammatory scar formation, 11 cases 
of obstruction due to other causes have been 
reported by Hilsabeck, Woolner, and Judd. 
It must be pointed out, however, that not 
all mucoceles are caused by complete ob- 
struction.® 

Experiments show that ligation of the ap- 
pendix leads to inflammation, except when 
prophylactic measures are taken, such as 
irrigation with normal saline and sulfaguani- 
dine solution.” Wilson”® estimated the degree 
of anatomical and functional narrowing 
necessary for the formation of appendiceal 
diverticula and found that an_ internal 
circumference of 4 mm. was the critical 
point at which retention of secretion and 
consequent obstruction occurred. Wangen- 
steen’® recorded resistance to the flow of 
fluids into the cecum when injection was 
attempted through an appendicostomy. He 
suggested the possibility of functional ob- 
struction due to a sphincterlike mechanism 
of the muscle of the appendiceal wall at the 
base of the appendix. Wells’® found that 
obstruction by ligature of appendices of 
rabbits with preservation of the blood supply 
could lead to the formation of the mucocele 
in from 2 weeks to 2 months. Experimental 
mucoceles show early hypertrophy of the 
muscle and, later on, a very thin muscular 
wall, fibrosis, hyalinization, and calcifica- 
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tion.® Wilson”® states that actively contractile 
muscularis is essential to raise the intra- 
appendicular pressure, and passive distention 
of the appendix is ineffective. Stout’? also 
considers the muscular force an essential 
factor in raising intraluminal pressure of the 
appendix. Williams and Boggon point out 
the importance of fibrous strictures in the 
submucosa and state that this is possibly the 
most common cause of mucocele.?® 

Gross examination of the appendix shows 
it to be globular, conical, or egg-shaped, 
depending on the site of obstruction.‘ The 
wall may be thin or transparent, sometimes 
showing diverticula or perforation. The con- 
tents are thick and jelly-like mucus. Some 
show gelatinous, opalescent contents. Hy- 
drops is rare. 

Endometriosis of the appendix is likewise 
a relatively common lesion. Romanus,® 
among others, reviewed a total of 150 cases 
of endometriosis. He found the average age 
of the patient to be 37 to 38 years. Of 11 
cases of endometrial implants reported in 


the appendix, 6 occurred in the tip and one 
in the mid-portion of the appendix. The 
location of the balance was not mentioned. 


Ninety cases of external endometriosis 
were described by Wallace and associates.*® 
In the total series of 90 cases 5 cases of 
external endometriosis involving the ap- 
pendix (5.5 per cent) were found. 

Collins,’ in his review in 1948, stated that 
the average age incidence of 116 patients 
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with endometriosis in the appendix collected 
from the literature was 34.85 years. 

With reference to the 3 cases of mucocele 
caused by endometriosis, it is of interest 
to point out that it has occurred in middle- 
aged women and gives rise to mild colicky 
pain localized in the right iliac fossa. Nausea 
and vomiting may be present. There is no 
pyrexia and no change in bowel habits. 

Physical examination often reveals tender- 
ness in the right iliac fossa with guarding 
of the right rectus muscle. X-ray examina- 
tion of the right iliac fossa may show a 
filling defect, a mass which will move with 
the cecum, a cyst which produces deformi- 
ties of the cecum, or calcific deposits as 
features of the mucocele.® 


Summary 


A symptomless case of endometriosis of 
the appendix producing a mucocele is de- 
scribed. Only 3 other cases were found in 
the literature. 


We are indebted to Dr. Edith Sproul, Associ- 
ate Professor of Pathology, Columbia University 
College of Physicians and Surgeons, and Director 
of Pathology, Francis Delafield Hospital, for her 
valuable suggestions and critical comment in the 
preparation of this paper. We also thank Dr. 
J. R. MacDonald, Director of Misericordia 
Hospital and Head of the Department of Pa- 
thology, for permission to report this case. Mr. 
Karl Liesner, Edmonton, and Mr. Edward Haj- 
jar, New York, prepared the photomicrographs. 
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Pelvic pain and female identity 


A survey of emotional factors in 40 patients 


LOTHAR GIDRO-FRANK, M.D. 


THELMA GORDON, M.A. 


HOWARD C. TAYLOR, JR., M.D. 


New York, New York 


PAIN rarely occurs in the male generative 
organs except in organic disease or as a 
symptom of psychosis. It is, however, found 
in frequent association with female sexual 
and procreative functions. Barring spontane- 
ous or iatrogenic states of hysterical disso- 
ciation, labor and delivery are invariably 
painful and the common connection of pain 
with the sexual act and with menstruation 
is expressed in such routine diagnoses as 
dyspareunia and dysmenorrhea. Less well 
known is the condition of pelvic pain which 
often appears in the absence of physical 
findings but which also may manifest it- 
self as the syndrome of chronic pelvic con- 
gestion. This syndrome, familiar to Euro- 
pean gynecologists but somewhat neglected 
in the American literature, occurs in women 
during the years of ovarian function. 
Symptomatically, according to Taylor,°® 
it consists of: lower abdominal pain fre- 
quently associated with nonspecific leukor- 
rhea, slight intermenstrual bleeding, pre- 
menstrual engorgement, and pain in the 
breasts. The abdominal pain is suprapubic 
or located in one or both lower quadrants, 
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often radiating into the sacral area and the 
thighs. It is usually increased in the pre- 
menstrual period and often disappears with 
the onset of menstruation. Physical signs 
include some or all of the following: tender- 
ness of the parametrium, “cystic” enlarge- 
ment of one or both ovaries, diffuse enlarge- 
ment of the uterine fundus, congestion, hy- 
pertrophy, and hypersecretion of the cervix. 
Especially characteristic of the syndrome is 
sharp pain felt on stretching the uterosacral 
ligaments when an attempt is made to lift 
the uterus gently forward. 

The pain, which is often accompanied 
by a feeling of heaviness in the lower ab- 
domen, occurs in a typical patient during 
the week or 10 days before a menstrual 
period. It increases in severity as the time 
of menstruation approaches and ceases with 
the onset of flow. The menstrual period 
may then be, though rarely, entirely pain- 
less. More frequently, the dull aching pain 
of pelvic congestion is replaced by the 
crampy pain of dysmenorrhea. Often there 
is a pain-free postmenstrual interval of a 
week or two; then the pain cycle starts 
again. There are many variations in the 
number of symptoms and quality and tim- 
ing of the pain. Painful engorgement of the 
breasts may be absent; dyspareunia may be 
a prominent symptom; instead of being pre- 
menstrual, pain may persist through the en- 
tire cycle. 

In 1949, Taylor® reviewed the rather ex- 
tensive literature (mostly French and Ger- 
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man) on the chronic pelvic congestion syn- 
drome and reported on 105 cases of his 
own. While taking into consideration local 
vascular and inflammatory conditions he 
also referred to general endocrine and au- 
tonomic disturbances and assigned a prom- 
inent role to emotional factors. Duncan and 
Taylor® then studied an additional 36 cases 
and found that these patients had experi- 
enced no secure family life in childhood; that 
most of them did not function adequately 
as women sexually or maternally; that they 
had strong dependent needs and that with 
few exceptions they were “psychologically 
ill.” In 10 of the patients, pelvic blood flow 
was studied by measuring the thermal con- 
duction of the vaginal wall with a suitable 
instrument. Increased blood flow was noted 
during periods of tension, particularly in 
relation to feelings of resentment. 

The present investigation attempts to 
broaden our understanding of factors that 
can be studied with psychoanalytically in- 
formed interview techniques and with psy- 
chological tests. 

All of our patients were referred from a 
special gynecological pain clinic. Most of 
them had a fairly long history of pain and 
had received medication of one kind or an- 
other (analgesics, sedatives, hormones) for 
varying lengths of time; a number of them 
had undergone prior operations such as hys- 
terectomy and presacral neurectomy. For 
many of them the pain clinic was, in a sense, 
their last hope. Their suffering was severe, 
their disablement considerable. They felt 
gravely hampered in their ability to work, 
to perform sexually, and to care for their 
home and children. Many of them had to 
spend several days in bed each month. 


Method 


Weekly semistructured psychiatric inter- 
views were conducted with all patients. The 
number of interviews for each patient 
ranged from one to 60 (average 7.7; 10 pa- 
tients were seen once) and were limited 
only by the patient’s willingness and 
ability to cooperate. Only one patient, after 
much initial resistance, for a short time 
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came twice a week. Threatened by this fre- 
quency of sessions, she returned to the 
weekly schedule for a year and a half and 
left treatment considerably improved. Fol- 
low-up 4 years later showed that she had 
maintained the improvement (Pelvic-pain 
Case 4). Patients almost invariably denied 
any connection between their pain and their 
emotions—even when they admitted to be- 
being nervous, tense, unhappy, or sexually 
frustrated. 

In the control group, patients were seen 
at the time of their regular antepartum 
clinic appointments, once a month up to 
the eighth month and weekly in the ninth 
month. The average number of interviews 
was 93.5 (4 patients were seen once). 

An attempt was made to gather enough 
information in the first and second inter- 
views for a psychiatric diagnostic evalua- 
tion. The gathering of more detailed data 
and performance of psychological tests 
(Rorschach, Thematic Apperception Test, 
Figure Drawing) were left for later. Since 
some of the patients came for only one or 
two interviews and some refused to perform 
psychological tests, the clinical and test 
data are not complete for each patient. 

The group with pelvic pain consisted of 
40 patients ranging in age from 22 to 48 
years. With the exception of 2, all had been 
married, and all but 4 had been pregnant 
at least once. The control group was drawn 
from the antepartum clinic. Pregnant 
women were selected because they were 
the only “normal” group in a hospital set- 
ting and because they were available for 
repeated interviews. They ranged in age 
from 19 to 36 years. All were married. Ex- 
cept for parity and ability to communicate 
in English, they were chosen at random 
from the prenatal clinic population.* Eleven 
were primiparous and 14 multiparous. Ta- 
ble I gives the relevant statistical data for 
both groups. 


*The primiparas were chosen early in the study with the 
intent of comparing certain of their psychodynamic features 
with a primiparous group investigated elsewhere. This choice 
probably affects the clustering of the ages of the prenatal 
group in the early 20’s. The difference in the age dis- 
tribution between the two groups will be discussed later. 
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While all of the patients in our group 
suffered from severe pelvic pain, only a 
portion of them (15 out of 40) exhibited 
the signs and symptoms of typical chronic 
pelvic congestion; by far the greater number 
presented either a forme fruste of the 
chronic pelvic congestion syndrome or else 
suffered from pelvic pain in the absence 
of demonstrable gynecologic pathology. Psy- 
chologically, we were unable to differentiate 
between women with pelvic pain who had 
chronic pelvic congestion and those who 
had pain but no pelvic congestion. This 
may either be due to the fact that no such 
difference exists or may be ascribed to a 
lack of refinement in our observations. At 
any rate, while there were great individual 
variations in our patients and also certain 
similarities which permitted differentiating 
them into subgroups, the presence or ab- 
sence of chronic pelvic congestion was not 
related to our psychological findings. 


Findings 

Patients were evaluated diagnostically on 
the basis of clinical interviews and psycho- 
logical tests. The goal was to estimate the 
patients’ capacity for healthy functioning 
as well as their adaptive failures, both in- 
trapsychic and psychosocial. We paid atten- 
tion to neurotic and psychotic symptoma- 
tology, psychosomatic disease, impoverish- 
ment or restriction of ego functions, and 
to ways of relating to the interviewer. Not 
all of these factors could be taken into con- 
sideration with each case. Enough of them 
were present in most cases to make at least 
a tentative diagnosis possible. Whenever 
there was strong doubt about classification, 
the patient was placed in a category indi- 


Table II. Psychiatric diagnoses 


June, 1960 
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Table III. Neurotic and psychosomatic 
symptoms (other than gynecologic) 


Group with pelvic pain Prenatal group 


Pelvic pain Prenatal 
Schizophrenia 4) | Schizophrenia 0) 
Borderline 105 | Borderline 8 | 
Severe neurosis 20 Severe neurosis +} 
Moderate neurosis 4 Moderate neurosis a4 
Mild neurosis 1 Mild neurosis 5 
Undiagnosed 2 Undiagnosed 1 


x? = 13.90; p<0.01 (n = 3). 


No. of | No. of No. of No. of 
symptoms | patients symptoms patients 
0-2 16 0-2 20 
3-5 21 3-5 3 


x? = 9.99, p<0.01. 


cating a less serious psychiatric disturbance. 
We made detailed diagnostic formulations 
for each patient but found that in a great 
many of them diagnosis could not be made 
according to the standard nomenclature 
with sufficient accuracy to make statistical 
analysis meaningful. Table II, therefore 
aims only at a tabulation according to the 
severity of illness. 

From these figures it is evident that our 
experimental group was a more disturbed 
population than our control group, a find- 
ing consistent with previous investigations 
which had also shown a high incidence of 
emotional disturbance in women with pelvic 
pain.* ® While the incidence of severe emo- 
tional disturbance was rather high in the 
control group as well, it was still signifi- 
cantly less than in the group with pelvic 
pain. 

The diagnoses were based on an estima- 
tion of the patients’ over-all functioning 
and on evaluation of the test data. In es- 
timating the mode of functioning of our 
patients, however, we were impressed by 
the number of symptoms, not strictly related 
to the pelvic pain complex, reported by 
them. These symptoms included phobias, 
compulsions, hysterical paralyses, headaches, 
joint pains, and others. Table III indicates 
that aside from pelvic pain our experimental 
group showed a much higher incidence of 
neurotic and “psychosomatic” symptoms 
than did the control group. 

It has been noted but perhaps not suf- 
ficiently emphasized in the literature that 
patients with major psychosomatic syn- 
dromes often suffer from additional psycho- 
somatic complaints. In our group, psycho- 
somatic symptoms, extraneous to the 
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gynecological condition itself, frequently com- 
plicated the picture of pelvic pain. Some- 
times these symptoms preceded the develop- 
ment of pelvic pain; at other times they 
appeared concurrently. Had pelvic pain not 
been the presenting complaint, some of our 
patients might well have been subjects for 
studies of other psychosomatic conditions. 
Their symptomatology included various al- 
lergies, migraine, colitis, and hyperthyroid- 
ism. Twenty-seven of the 40 patients with 
pelvic pain suffered from psychosomatic 
symptoms other than pelvic pain, while only 
6 of the 25 in the control group had such 
symptoms. 

One factor which may have influenced 
the incidence of symptoms is the age dif- 
ference between the two groups. 

Only one fourth of the prenatal patients 
were older than 27. More than three fourths 
of the patients with pelvic pain had at- 
tained this age; almost half of them were 
over 34. 

To some extent the difference in symp- 
toms is to be anticipated since for any in- 
dividual the number of symptoms might be 
expected to accumulate over the years. In 
addition, pelvic pain itself is a symptom 
which appears with greater frequency in the 
third and fourth decades of life.* ° Thus, 
it is possible that certain patients in the 
control group, especially those with psycho- 
dynamic features similar to what was found 
in the group with pelvic pain, would de- 
velop pelvic pain at a later date. However, 
at the time they were studied, only a small 


Table IV. Age distribution 


Group with 
Age pelvic pain 


19-21 
22-24 
25-27 
28-30 
31-33 
34-36 
37-39 
40-42 
43-45 
46-48 


Prenatal group 


x? = 13.67; p<0.001. 
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number (not more than 4) showed some 
psychological similarities to the patients 
with pelvic pain. 

Life situations. An atmosphere of discon- 
tent and dissatisfaction was characteristic 
of patients in the experimental group. 
Thirty-four of the 40 patients verbalized this 
feeling. Most of them emphasized their dis- 
satisfaction with their husbands, their mar- 
riages, and their households. It is remarkable 
that in the face of so much discontent they 
were all very much oriented toward mar- 
riage. Those whose marriages had ended in 
divorce or separation still retained the idea 
of marriage as an important goal. They fan- 
tasied being reunited with their husbands or 
hoped for a more satisfactory marriage. All 
of them blamed their husbands or their 
in-laws for their difficulties in marriage. Re- 
sentment toward the husband was easily 
expressed; in a few instances it was denied 
and displaced to the husband’s family. Fre- 
quently they invoked the inadequacies of 
their husbands to explain their own emo- 
tional difficulties and accused them of being 
the very cause of their pain. They were fur- 
ther characteristically dissatisfied with being 
housewives and cherished fantasies of going 
to work. Few, in fact, did, and those held 
positions well below their aspirations and 
training. The others used pain as an excuse 
for not working. Yet, it was clear that con- 
flicts in this area had been present long 
before the onset of their symptoms. 

Summary. Women with pelvic pain were 
found to be extremely ambivalent toward 
marriage and homemaking. With some ex- 
ceptions (which will be described below) 
those who were married were highly critical 
of their husbands and dissatisfied with being 
in the home. Those whose marriages had 
failed were depressed and blamed their hus- 
bands for the failure. All the patients, mar- 
ried and unmarried, were unable to achieve 
even a measure of independence and did 
not proceed beyond rather sterile fantasy- 
ing. 

As mentioned above, 6 of the patients in 
this group did not initially conform to the 
description given. Five of these turned out 
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Table V. Attitude toward husband* 


Group with 

pelvic pain Prenatal group 
Critical 25 6 
Satisfied 8 15 
Equivocal 2 1 
No information 5 3 


*Data were too equivocal on 3 patients to make a 
decision. For statistical purposes these patients were divided 
between the first two categories. 


x? = 10.38; p<0.001. 


Table VI. Attitude toward home* 


Group with 

pelvic pain Prenatal group 
Critical 26 10 
Satisfied 7 11 
Equivocal 1 1 
No information 6 3 


*Data were too equivocal on two patients to make a 
decision. For statistical purposes these patients were divided 
between the first two categories. 


x? = 7.34; p<0.01. 


to be women with an intense need to deny 
emotional disturbances. Eventually, it be- 
came apparent that there were severe prob- 
lems in their homes; their marriages were 
laden with tension and their children fre- 
quently exhibited emotional disorders mani- 
festing themselves in phobias, obesity, and 
expulsions from school. The sixth exception 
was a Spanish-speaking woman whose mood 
seemed inappropriately gay but with whom 
communication was extremely limited. 

General dissatisfaction was much less 
prevalent in the control group than in the 
study group. All statements of dissatisfac- 
tion could be placed largely in two cate- 
gories: dissatisfaction with the home and 
dissatisfaction with the husband. Since there 
was an overlap, this distinction is somewhat 
artificial, yet the contrast between the group 
with pelvic pain and the control group re- 
mains. 

These figures distinguish sharply between 
the two groups. In addition, there is a dif- 
ference in the kind of dissatisfaction voiced 
by patients in the group with pelvic pain as 
compared with patients in the prenatal 
group. This is true even if rather severely 
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disturbed patients are chosen for compari. 
son. The following cases are illustrative: 


Pelvic-pain Case 35. X. C. was a 48-year-old 
housewife of Italian extraction. She complained 
of backache, arthritic pains, headache, and lower 
abdominal pain one week before and _ after 
menstruation. She tired easily and was extremely 
nervous. She came to interviews reluctantly and 
in the fifth session declared she could not see 
any point in psychotherapy since it would hardly 
effect a change in her husband, who was the 
cause of all her difficulties. She described him 
as “a man who likes his own way . . . does not 
tell anyone what he does. . 
going to cater to him . 
be home all the time.” 

Despite threats of separation, she had main- 
tained the marriage for 29 years. She had mar- 
ried against her parents’ advice. “They thought 
I could do better.” After a brief period of in- 
dependence, she and her husband moved in 
first with her family and then with his. She 
never got along well with her in-laws. “They 
are people who want to be left alone. .. . | 
don’t see or hear anything so I don’t get into 
trouble, so it doesn’t make any difference.” 

After finishing public school she had planned 
to go to Hunter High School, with the idea of 
becoming a teacher. She passed the admission 
test but her mother would not allow her to 
attend because it involved traveling. Thereupon 
she refused to enroll in any other school and 
stayed home until the age of 16. She read 
avidly during this time, but “once I left school, 
I didn’t care, it never bothered me.” 


. thinks everyone is 
. . feels a woman should 


Prenatal Case 3. N. I. was a 21-year-old Negro 
woman, married 4 years and in her third preg- 
nancy. She was obese, defensive about her appe- 
tite, and angry with the hospital staff for at- 
tempting to keep her to her diet. 

She saw a good deal of her mother and one 
sister but avoided any other social contacts. 
“I can’t stand any other person around me.” 

Her parents were separated when she was a 
young child. The mother remarried but the 
patient got along very poorly with the step- 
father and married mainly to get out of the 
house at a time when she felt that her mother's 
marriage was threatened by her continued pres- 
ence. 

Her husband, 18 years her senior, was a cook. 


. She was introduced to him by her mother, mat- 
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ried him after a 5 months’ acquaintance, and 
was so frightened of sexual contact with him 
that she returned home for 2 weeks. She finally 
decided to rejoin him and to make the best of 
the situation. 

Within her very constricted range of affect, 
she enjoyed her home and children: “They keep 
me going.” She nursed each of her babies for 
§ months and planned to do the same with the 
third child. Despite her dislike of sexuality and 
her apathetic mood, she spoke of her husband 
in quite positive terms. She described him as a 
quiet, intelligent person devoted to the children 
and thoughtfully considerate of her. Her fear 
of sex had changed to: “It don’t make no dif- 
ference to me—I don’t pay no attention.” 


These cases were chosen to illustrate a 
difference between the patients with pelvic 
pain and the prenatal patients which we 
found characteristic. The patient with pel- 
vic pain (Case 35) was typical in her angry, 
attacking, and undermining attitude toward 
her husband and was quite unable to view 
her marital problems except with reference 
to his shortcomings. In her early history, 
this need to view herself as a victim of other 
people’s aggressions was also apparent, des- 
pite her attempts to deny anger by indif- 
ference. 

By contrast, the patient in Prenatal Case 
3, a withdrawn, apathetic, and suspicious 
woman, viewed her marital difficulties (at 
least in part) as a consequence of her own 
sexual problems and developed considerable 
respect and affection for her husband. Even 
the more seriously disturbed women in the 
control group verbalized less conscious dis- 
satisfaction with their married life than did 
those in the group with pelvic pain. 

As noted above, complaints about their 
lot in life set the general tone among the 
patients with pelvic pain. Underlying this 
dissatisfaction there appeared a trend which 
pointed toward important conflicts in cer- 
tain areas. While situational and interper- 
sonal difficulties were uppermost in the 
minds of our patients, their deeper con- 
flicts related to the performance of sexual, 
menstrual, and gestational activities. In all 
of these areas the patients with pelvic pain 
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differed significantly from those in the con- 
trol group. 

Sexual performance. Table VII illus- 
trates the difference in orgastic perform- 
ance. 

We recognize that data on orgastic per- 
formance in women are often far from re- 
liable. It is common in analytic practice to 
receive accurate information about such 
matters only after many months of inten- 
sive treatment. There seems to be no par- 
ticular reason, however, why women in the 
study group should have falsified their re- 
ports to give the impression of sexual in- 
hibition where none existed or why patients 
in the control group should have slanted 
their stories more in the direction of ade- 
quate sexual performance than did the pa- 
tients with pelvic pain. 

Assuming that no such important dis- 
tortions in the two groups occurred, the 
figures point to a significant difference in 
orgastic capacity in the two groups. It will 


Table VII. Orgastic performance 


Group with Prenatal 
pelvic pain group 


Orgastic 719 
Some pleasure 25 
No pleasure 11 

No information 5 


x? = 7.6; p<0.01. 


Table VIII. Dysmenorrhea 


Group with 
pelvic pain Prenatal group 


Dysmenorrhea 30 12 
‘No dysmenorrhea 1 13 
No information 9 0 


x? = 17.56; p<0.001. 


Table Pregnancies 


Group with 

pelvic pain® Prenatal group 
Disturbed 25 9 
Comfortable 0 16 
No information 8 0 


*Five gravida 0, para 0, patients; 2 patients with early 
abortions. 


x? = 23; p<0.001. 
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Fig. 1. Pelvic-pain Case 5. 


be noted that only 3 patients with pelvic 
pain were at all orgastic. One of these also 
suffered from painful intercourse. 

The prevailing attitude of the patients 
with pelvic pain toward what they often 
explicitly considered to be their “marital 
duties” was one of rage at an unjust im- 
position. They blamed their husbands for 
making sexual demands and used pain as 
an excuse for refusing intercourse. Some of 
them asked the physician to prescribe sex- 
ual abstinence as a therapeutic measure so 
they would not be “bothered” by their 
mates. Only one patient (Pelvic-pain Case 
1) was enraged at her husband, not because 
he was too active sexually, but because he 
failed to satisfy her. She was convinced that 
his premature ejaculation was a willful act, 
consciously intended to leave her unsatis- 
fied. She ignored her own rather severe 
sexual inhibitions which made it impossible 
for her to approach him sexually. 

In some of our patients the fear of sex- 
uality underlying the rage was quite ap- 
parent and most easily elicited when in- 
formation about first sexual experiences was 
tendered. A few examples of conscious ab- 
horrence of intercourse follow: 


Pelvic-pain Case 3. This patient was extremely 
frightened and ignorant when she married and 
would not let her husband touch her for 3 days. 

Pelvic-pain Case 5. Intercourse felt “like a 
stab in the heart.” 

Pelvic-pain Case 12. For 11 years this patient 
had been very tense when her husband ap- 
proached her. More recently she “resigned” her- 
self to intercourse, but developed pelvic pain. 


Women in the control group had a much 
more accepting attitude toward sex. Even 
those who were not orgastic and derived no 
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pleasure from the sexual act regarded the 
sexual needs of their husbands as legitimate, 
In the absence of sexual pleasure of their 
own, they enjoyed giving their husbands 
pleasure. Sometimes their attitudes had a 
“maternal” and condescending tinge: If a 
man cannot do without such (essentially 
superfluous) joys, let him have his fun. The 
one prenatal patient (Prenatal Case 22) 
with dyspareunia displayed the same atti- 
tude as patients with pelvic pain. 

Dysmenorrhea. As shown in Table VIII, 
only one patient with pelvic pain had no 
dysmenorrhea, while 13 in the control group 
were free from this complaint. 

It is perhaps to be expected that women 
with pelvic pain should be prone to dys- 
menorrhea—that the menstrual function 
should not be free of pain. Experiences at 
menarche frequently foreshadowed later at- 
titudes toward menstruation. Some did not 
tell anyone, including their mothers, for 
days. For instance, R. B. (Pelvic-pain Case 
24) was taken to a physician because her 
menarche was delayed but resented the idea 
of menstruation and did not want to grow 
up. Therefore, at the time of her first period, 
she hid the onset from her mother who 
finally found bedstains and thus discovered 
her secret. Other girls were petrified and 
reverted to infantile behavior. P. T. (Pelvic- 
pain Case 25) thought she had cut herself. 
She stayed home for 5 days at a time with 
each period, did not allow her mother out 
of sight, and was certain she was going 


Fig. 2. Pelvic-pain Case 12. 
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blind. Such reactions seemed to be less fre- 
quent and less severe in the control group. 

Pregnancies. Table IX gives the incidence 
of “disturbed” and “comfortable” preg- 
nancies in the two groups. 

There were 25 disturbed pregnancies in the 
group with pelvic pain as against 9 in the 
control group. Five patients with pelvic 
pain had never been pregnant. Two had 
had early spontaneous abortions. Eight sup- 
plied insufficient information. The patients 
in the control group were, of course, all 
pregnant and we had information on all 
of them. 

Pregnancies were classified as “disturbed” 
if, in the psychological climate of the preg- 
nancy, dissatisfaction, resentment, fear, and 
depression seemed to prevail. Likewise, 
anxious voicing of hypochondriacal com- 
plaints, gross misconceptions about preg- 
nancy and childbirth, as well as an ex- 
acerbation of “psychosomatic,” neurotic, or 
psychotic symptomatology would place the 
pregnancy in the “disturbed” category. 

A predominantly satisfied feeling during 
pregnancy, with pleasant expectations and 
no flurry of distressing symptoms would 
characterize the pregnancy as “comfort- 
able.” According to these criteria not a 
single patient with pelvic pain could be con- 
sidered “comfortable” during pregnancy, 
while 16 of the antepartum patients were so 
categorized. The following brief examples 
illustrate some of the attitudes of our two 
groups of patients: 


Case 3. The patient, gravida iv, para iv, ex- 
pressed a great fear of pregnancy, recalled that 
during her first pregnancy she was confused and 
did not know what it was all about. She was 
sick with all of her pregnancies. Her last de- 
livery was particularly difficult. She chose one 
memory to typify her experience. “A stout doc- 
tor punched me in the stomach with his fist. 
He said, ‘better this than die.’ ” 

Case 13. This patient, gravida ii, para ii, had 
many misconceptions about the baby’s growth 
inside her; she thought her breasts got pushed 
up by the fetus. She was miserable throughout 
her pregnancies, cried a great deal, and would 
fall into stuporous sleep from which it was 
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Fig. 3. Pelvic-pain Case 25. 


difficult to rouse her. She described her second 
labor as extremely painful. 

Case 25. This patient, gravida ii, para ii, 
thought her child would be born rectally until 
very late in her first pregnancy. She was afraid 
and had a difficult delivery. During the second 
pregnancy, she was sick and cried the entire 
time. “I did everything in the world not to 
have it.” 


Wherever information was_ obtained, 
women in the group with pelvic pain suf- 
fered from fear, depression, hypochondriacal 
concerns, and physical symptoms during 
their pregnancies.° Some had gross miscon- 
ceptions concerning impregnation, fetal 
growth, and delivery. A number of patients 
used transparent rationalizations for avoid- 
ing pregnancy. 


Although many of the patients in the 
control group had emotional disturbances 
during pregnancy, these were consistently 
milder. The following are some examples: 


Case 5. The patient, gravida ii, para ii, felt 
well during both pregnancies. “It gives me some- 
thing to look forward to. I expected pain, but 
it was not undue. I only hope this next one is 
as easy.” 

Case 7. During her first pregnancy, this pa- 
tient, gravida iii, para ii, felt well except for a 
craving for cheese and candy. During her sec- 
ond pregnancy, she complained only of mild 
fatigue and occasional pains in her legs. There 
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were no notable mood disturbances, and she re- 
mained fully active in the care of her household. 


Ambivalence toward childbearing in the 
group with pelvic pain manifested itself 
not only in experiences during pregnancy, 
but also in the way some of the women dealt 
with their infertility. Eight of them ex- 
pressed a wish for a child, but had never 
followed a physician’s recommendations as- 
siduously. One patient had had a miscar- 
riage at 3 months, 28 years previously. Dur- 
ing all these years both she and her hus- 
band had been “anxious to have children.” 
She gave as a reason for not seeking medi- 
cal help: “I was too shy to show my insides 
to a doctor.” Another patient, gravida i, 
para i, developed a hysterical paralysis of 
the arms and legs 2 months after the birth 
of her child. Despite this, both she and her 
husband wanted more children. Although 
she was unable to conceive, she never sought 
medical advice. She proved to have consid- 
erable conflict about bearing another child, 
since she also cherished the fantasy of going 
out to work to become independent of her 
husband. Sometimes women with the strong- 
est conscious wish for another child were 
the most ambivalent. One such patient pe- 
riodically could not bear the sight of her 
husband and child, and on these occasions 
drove them out of the house. 

Early histories. An attempt was made to 
trace the development of pain in the life 
histories of our patients. However, the in- 
formation gathered was almost invariably 
insufficient for a detailed discussion of this 
important topic since few of our patients 
lent themselves to the kind of insight ther- 
apy that alone permits a detailed psycho- 
dynamic investigation of a person’s life. 
Some of the evidence pointed to identifica- 
tion with suffering or hostile aspects of the 
mother or to partial identifications with 
other members of the family who suffered 
pain. One patient, who was seen 60 times 
over a period of a year and a half, did 
furnish us with a more complete under- 
standing of the role pain had played in her 
psychic economy. 
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Pelvic-pain Case 4. This 25-year-old gravida 
0, para 0, Roman Catholic, Polish housewife syf- 
fered from right and left lower quadrant pain, 
The pain pattern started 6 years previously, 
about 6 months after her arrival in the United 
States, and included back pains, menstrual 
cramps, pain in the legs, and burning on urina- 
tion. Two years previously, chronic salpingitis 
and cystic ovary were diagnosed, and a left 
salpingo-oophorectomy and right salpingectomy 
were performed. Pain persisted, and one year 
previously she underwent a panhysterectomy. 

The patient married 3 years previously, “be- 
cause it was time to do so and to have a family 
and children.” Her husband was described as 
gentle and kind and fearful of hurting her dur- 
ing intercourse. The patient had a moderate 
hypochondriacal preoccupation with cancer, fre- 
quent breast pain, nausea, stomach cramps, con- 
stipation, and diarrhea. She was chronically 
fatigued and worried about “everything.” She 
was unable to get angry or to talk in a loud 
voice. “I always cry when someone hurts me.” 
She was preoccupied with fantasies of rapes and 
murders, consciously suppressed these, and tried 
to control them through obsessive cleaning and 
a perfectionistic attitude toward her perform- 
ance as a housewife. 

At first the patient thought that the pain was 
the result of excessive housework. In the course 
of treatment, she recognized that pain developed 
in connection with unexpressed feelings of anger, 
as well as with erotic dreams, sexual arousal, 
intercourse, and whenever she had a wish to 
avoid unpleasant situations, especially those 
which brought her into contact with her in-laws. 

Sexually, for the first year of her marriage 
she “felt like wood.” To her surprise, after her 
first operation, she experienced some _ sexual 
arousal with intercourse, but this was followed 
by pain. She was never orgastic. 

This patient was severely inhibited sexually 
and gave a history of misinterpreting sexual 
feelings in nonsexual contexts. Between the ages 
of 12 and 16 she experienced “funny feelings” 
while in rhythmic motion on a rocker. At about 
17 or 18 she suffered from pain following these 
feelings, and when she was 19 or 20 she was 
aware of sexual arousal while rhythmically mov- 
ing her leg in operation of a sewing machine. 
This arousal was also followed by pain and she 
had to give up her work. 

During her adolescence, the patient had many 

« masculine fantasies. In her daydreams she was 
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a farmer, a hero, a general. She also thought of 
herself as a boy having a girl friend and, at 
times, expressed the idea “maybe I am a boy. 
I could dress like a boy and wear short hair.” 

The patient’s mother was a devout Roman 
Catholic who “always smiled,” but left the 
father at least 3 times for long separations. She 
often enjoined the patient “never to hurt any- 
one, words are sharper than a knife.” She had 
back and muscle pain as well as “a nervous 
stomach” with abdominal pain from “lifting 
things or working too hard.” The father was 
unusually handsome, an excellent dancer and 
singer, who was also alcoholic and violent. He 
had been a first-aid man in World War I and 
regaled the patient with many stories of his 
experiences in aid stations and hospitals. He was 
away from the family for years at a time. The 
patient’s sister, 2 years her senior, was con- 
sidered much prettier and smarter by everyone. 
The patient’s first memory (screen memory?) 
dates back to the age of 2 or 3. She recalls 
throwing a knife at her sister which hit her in 
the head. Her sister was taken to the doctor. 

Between the ages of 5 and 12, the patient 
sucked on her own arm, showed the reddened 
spots to her mother, and said her sister had 
pinched her. She also pretended to have cuts 
and wounds and bandaged her extremities. She 
would then go to her mother and announce that 
she had hurt herself and demand to be taken 
to the doctor. She spent much time watching 
the village doctor in his first-floor operating 
room through a window. She suffered from many 
stomach-aches or pretended to. It is interesting 
to note that she thought of her first menstrual 
period as a sign of “stomach trouble.” 

There are indications that this patient un- 
consciously interpreted her emigration from 
Poland as a “castration.” She was sick before 
she left, suffering from sore throat, stomach 
cramps, and pain in the side. Following her 
arrival, she developed an undocumented case 
of “pneumonia” which kept her in bed for 2 
months. She had to give up her ambition to be 
a school teacher and had to accept difficult and 
sometimes humiliating conditions of work. It 
was in this situation that the pelvic-pain syn- 
drome began. 

This patient suffered from severe sexual in- 
hibition. She identified with the suffering mother 
but also rejected this role, aspiring to the ad- 
mired status of boy, hero, general (father). Her 
sexual identification was confused and she rumi- 
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Table X. Early memories 


Group with 
pelvic pain Prenatal group 
Physical pain 6 lig 4) > 
Psychic trauma 10 J 3 5 
Neutral 2) 4 
Pleasant 45 6 5 9 
x? = 3.25. 


nated about the likelihood of being a boy. At 
other times she speculated on the possibility of 
being both male and female. As a child she had 
used real and imagined pain to gain her father’s 
and mother’s love; she had also put her com- 
plaints in the service of her intense sibling 
rivalry, falsely accusing her sister of hurting her. 
Thus, pain became important in her search for 
love, in her attempts to deal with sexual feel- 
ings, and in her expression of guilt-laden hostile 
impulses. 

Emigration from her native country revived 
feelings of helplessness and inadequacy, with at- 
tendant feelings of repressed rage. The attempt 
at solution through marriage intensified her sex- 
ual fears. Under these pressures she again re- 
sorted to solutions that seemed to have served 
her well in childhood. 


Patients who were seen less often and 
those whose defenses of repression and de- 
nial proved impenetrable gave us little in- 
formation about their early life. Sometimes, 
first memories or early memories were use- 
ful in indicating, not necessarily historical 
facts since many such memories are screen 
memories, but a view the patients had of 
their childhood relations, as well as a con- 
densation of their crucial conflicts. Mem- 
ories of violent experiences dealing with 
physical injury, the threat of injury, paren- 
tal death, or abandonment were more fre- 
quent in the group with pelvic pain than 
in the control group. In Table X we present 
our figures on early memories. Their in- 
completeness is explained by the fact that 
some patients could not or would not recall 
specific early memories, while others left the 
study before we could question them on this 
matter. 

This is just below the 0.05 level of con- 
fidence. Typical examples of painful mem- 
ories follow: 
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Pelvic-pain Case 2. She remembered becoming 
drunk on a sweet liqueur at the age of 4. She 
was saved by her brother from being hit by a 
car. 

Pelvic-pain Case 19. She recalled having an 
infected toe at an early age. She was taken to 
the hospital in extreme pain and thinks she was 
treated brutally by the nuns. 


A few memories did not deal with im- 
mediate physical danger, but concerned ex- 
tremely disquieting experiences and physical 
ailments. For example: 


Pelvic-pain Case 25. Her mother left her with 
relatives at the age of 3. She felt very lonely 
and unhappy and a short time later developed 
severe asthma. 


The early memories of the prenatal group 
of women did not, on the whole, have this 
character. In some cases, early memories 
were exciting, happy, or at least nontrau- 
matic. In others, they were of unpleasant 
events but did not show a preoccupation 
with bodily injury or threat to life. For ex- 
ample: 


Prenatal Case 1. She recalled peeking through 
a transom when her brother was born and being 
disappointed because she could see very little. 

Prenatal Case 2. She remembered playing in 
the dirt at the age of 5 and wetting her pants. 

Prenatal Case 5. She remembered uncles who 
boarded with the family, and being given a 
doll.* 


Comment 


Our data indicate that patients with pel- 
vic pain functioned poorly in many ways. 
The psychiatric classifications are a measure 
of the severity of their emotional disturb- 
ance as compared with our control group. 
Their emotionality was remarkably con- 
stricted. Depressive trends were extremely 
common. Anxiety and rage were either too 
much in evidence or repressed and were 
manifested through somatic channels or 
through various neurotic or psychotic elabo- 


*We do not mean to imply that the (screen) memories 
of our control patients do not indicate early conflicts and 
traumas. We do call attention to the qualitative difference— 
the rawness of impulse and emotion in the pelvic-pain 
memories. 
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Fig. 4. Pelvic-pain Case 38. 


rations, including phobias, conversion phe- 
nomena, obsessive symptoms, paranoid or 
quasi-paranoid mechanisms. Goals were 
poorly formulated or entirely nebulous. 
Depressive trends, constricted affect, 
somatization, and poverty of ambition did 
not, in themselves, differentiate our patients 
qualitatively from the control group, al- 
though quantitatively ‘the traits mentioned 
were more prominent among them. What 
characterized the study group most clearly 
was their functioning as women and the 
way in which female functions were feared 
and rejected. Conflicts involving femininity 
were pronounced in every patient with 
pelvic pain; dissatisfaction with the role of 
housewife, mother, and sexual partner was 
ubiquitous. The presence of such conflicts 
in the group aided us in the definition of 
pelvic pain as a psychosomatic problem. 
However, since femininity conflicts are pres- 
ent in patients with other psychosomatic 
conditions (as well as in patients with neu- 
rotic and psychotic manifestations) the 
question arises whether the conflicts in- 
dicated are useful in delineating the source 
of the pelvic pain. 
. Often in psychological investigations, if 
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a patient is well known to the investigator 
his (or her) functioning or malfunctioning 
becomes “understandable,” and the better 
the patient is known the more things seem 
to “make sense.’ Thus, an exacerbation of 
symptomatology in a patient with pelvic 
pain, say (or asthma), can be understood 
in terms of his (or her) life situation and 
related to intrapsychic constellations in- 
ferred by the investigator. With sufficient 
skill, such exacerbations can be predicted 
and even experimentally elicited. As for the 
propensity to develop one psychosomatic 
condition or another, matters are much 
more obscure. Here the search for specificity 
has led from formulations in terms of psy- 
chological and organic regression*® to a 
description of personality profiles,? to at- 
tempts at uncovering specific dynamic con- 
flicts,1 and to various transactional and field 
theories,” as well as to the recent investiga- 
tions of Mirsky*® into genetically determined 
“organic factors” in interaction with 
“psychodynamic constellations.” 

We shall not attempt here to examine 
our material in terms of existing theories. 
Rather, our interest is to indicate that, for 
all these patients, pelvic pain proved to be 
a common nodal point in the complicated 
web of their psychosocial functioning. Other 
nodal points might be such pathological 
manifestations as hysterical paralyses, ar- 
thritis, back pain, severe headache—all of 


Fig. 5. Prenatal Case 11. 
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which, and more, were present in our group 
at some time. Any such symptom may be a 
transitory phenomenon and one that in- 
fluences the person’s life performance very 
little. At the point where it dominates the 
patient’s way of life, it may justifiably be 
regarded as an expression of important con- 
flicts. 

The conflicts noted in all the patients 
with pelvic pain reflect a struggle involving 
the crucial experience of feminine identity. 
Feminine identity in turn is a precipitate, 
as it were, of feminine functions. 

The definition of feminine functions is 
biologically, socially, and historically deter- 
mined. Socially and historically, the wom- 
an’s role is always in a state of flux and 
varies according to historical times, mores 
of the particular society, and the standards 
of a given subgroup or social class. Her bi- 
ological role encompasses participation in 
the sexual act, menstruation, and childbear- 
ing. 

In all known societies these functions are 
surrounded by taboos, which indicate that 
they are consciously or unconsciously re- 
garded as dangerous. The potential dan- 
ger—even when it is the real danger as- 
sociated with childbearing—is not evaluated 
objectively, but is conceived of as magical 
and is warded off by magical means. In 
some societies this is explicitly stated. In 
others, it may be consciously denied, but 
remains implied in such evaluations as the 
high price set on virginity, the ritual of 
slapping a girl when she first menstruates, 
wearing talismans at the marriage cere- 
mony, and such expressions as “the curse.” 
If an individual’s adaptive capacities are 
well developed, institutionalized methods of 
dealing with these dangers will suffice. If, 
however, the adaptive capacities are lim- 
ited and the fears severe, other devices must 
be resorted to. These devices fall into two 
broad categories: (1) phobic avoidance, 
and (2) countermagic. 

1. Phobic avoidance. This involves mini- 
mizing contact with males, limiting social 
activities, and shunning heterosexual rela- 
tionships. The woman may use various de- 
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fenses, especially repression, denial, and pro- 
jection in her attempts to deal with her 
anxiety. For a way of life she may, under 
certain circumstances, join a religious or- 
der; or she may seek a form of employment 
where the chances of meeting men are mini- 
mal and a state of continuing spinsterhood 
is more or less assured. 

Phobic avoidance may, however, occur 
within an established heterosexual adjust- 
ment when unconscious anxieties are mo- 
bilized. Various forms of pain become the 
most common rationalization for implement- 
ing this essentially phobic fear of contact. 

2. Countermagic. This involves avoidance 
of the imagined dangers of being a fe- 
male by: (a) magically transforming one- 
self into a male; (b) transforming the male 
into a female; (c) combining the charac- 
teristics of each sex into one image; (d) 
abolishing both sexes. 

Except in overt psychosis, these counter- 
magical maneuvers are performed at un- 
conscious levels. They again employ the 
well-known mechanisms of repression, de- 
nial, and projection (as well as ancillary 
mechanisms such as identification with the 
aggressor), and their constellation is such 
that under their protection marriage can be 
entered and sustained until such time as 
the intactness of the fantasy is threatened. 
Both phobic avoidance and countermagic 
appear to have been employed by the pa- 
tients in the group with pelvic pain. The 
degree of sexual avoidance could be deter- 
mined through reports from our patients 
of avoiding intercourse, having no pleasure, 
and/or experiencing anxiety and pain. The 
degree to which countermagical methods of 
coping with the conflict were used could not 
be ascertained directly, but was evident in 
the massive use of defenses, as well as in 
the gross sexual distortions and transforma- 
tions in the figure drawings. 

What determines the need to enter mar- 
riage and to have heterosexual relations in 
women with such severe sexual conflicts is 
not clear. Many factors may play a role. 
One factor may be the degree of depend- 
ency, which was quite striking in our popu- 
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lation. Another, which in some way over. 
laps with the first, is the presence of certain 
unresolved Oedipal conflicts. In our group 
of patients these often had a masochistic 
tinge. Patients with pelvic pain frequently 
professed an intense affection for fathers, 
whom at the same time they described as 
violent and abusive. They accepted behavior 
in their fathers for which they bitterly 
blamed their husbands. This suggests that 
fear and rage were displaced to the hus- 
band in order to preserve an idealized im- 
age of the father. Still another factor which 
may have led these women into marriage 
is the fact that, in the magical transforma- 
tion of sexes, our patients, at all costs, main- 
tained the female role. They criticized, un- 
dermined, and “devitalized” their husbands 
but, unlike certain other groups of women, 
were unable to assume any masculine at- 
tributes themselves. 

Among our patients the decision to wed 
was consciously formulated in shallow and 
often opportunistic terms: “I wanted to get 
away from home.” “My husband talked me 
into it.” “I wanted to have children.” 

During courtship the sexual aspects of 
marriage were denied. Later the husband’s 
sexual desires came to be treated as an im- 
position. The responsibilities inherent in the 
roles of wife, sexual partner, and mother 
were felt to be burdensome. Fear of sexual 
injury and rage at sexual demands took 
hold. The home was neglected or obses- 
sively cleaned, polished, and maintained in 
an attempt to curb anxiety arising from 
unacceptable unconscious, hostile, and sexual 
wishes. Pregnancy aroused feelings of dis- 
gust and resentment, some of which were 
openly acknowledged while others remained 
repressed and appeared in the form of 
nausea, vomiting, overeating, sleepy with- 
drawal, depression, or manic denial of de- 
pression. Phobic and hypochondriacal as 
well as numerous somatic complaints 
rounded out the picture. 


Psychological tests 


As indicated earlier in the paper, a battery 
. of tests was administered to patients wher- 
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Fig. 6. Prenatal Case 4. 


ever this was possible. The battery con- 
sisted of Figure Drawings, Rorschach, and 
Thematic Apperception Tests. In the group 
with pelvic pain, drawings and Rorschach 
Tests were obtained from 23 patients, and 
Thematic Apperception Tests from 19. In 
the prenatal group, drawings were obtained 
from 18 patients, Rorschach Tests from 13, 
and Thematic Apperception Tests from 11 
patients. 


Figure drawings 


Patients were asked to draw a picture of 
a person and, upon completion of this, to 
draw one of the opposite sex. Thus, a pair 
of drawings was obtained from each patient. 
These drawings can be divided into four 
groups which will be described below. 

Group I. (Nine of the 23 pairs of draw- 
ings.) These were essentially infantile in 
character. In some cases the sexes were 
entirely undifferentiated; in others, the dis- 
tinction was superficial. In a few instances, 
differentiation was adequate but both figures 
were extremely childlike. Fig. 1 is an ex- 
ample of the drawings in this group. 
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Group II. (Five pairs of drawings.) The 
female figure was, in each case, relatively 
well delineated, but the male figure was 
distorted in a particular way. It was either 
an almost exact reproduction of the female 
figure or unusually puppetlike, emasculated, 
or childish, and generally much smaller in 
size than the female figure. Fig. 2 shows 
one such pair. 

Group III. (Three pairs of drawings.) 
The female was again relatively well ex- 
ecuted while the male was severely distorted. 
Group III is presented separately, however, 
because the distortion took a form opposite 
to that shown in Group II. The male figures 
were gross, oversized, and monsterlike in 
character. Yet, despite their monsterlike 
appearance, the ineffectual, emasculated 
quality of the previous group was retained. 
Fig. 3 exemplifies this group. 

Group IV. (Five pairs of drawings.) Here 
the figures were comparatively mature and 
sexually differentiated, without extreme dis- 
tortion of one or both sexes (Fig. 4). This 
is not to say that the drawings reflected a 
state of mental health on the part of the 
subjects. It merely means that the figures 
were drawn clearly and recognizably and 
succeeded in representing adults. 


The drawings obtained from the prenatal 
patients contrasted strikingly with those 
just described. Only two of the 18 pairs of 
drawings showed such a lack of sexual differ- 
entiation that they could be classed with 
the figures of Group I (Fig. 5). 

Only one pair of drawings belonged in 
Group II (Fig. 6). Here, in comparison 
with the female, the male was treated in a 
particularly youthful way, though the 
emasculated quality seen in the pelvic-pain 
drawings was not present. 

One of the drawings was similar to those 
in Group III, the group in which the men 
were depicted as a peculiar combination of 
fierceness and ineffectuality (Fig. 7). The 
remaining 15 drawings belong in Group IV. 
In these, both male and female were pre- 
sented as relatively distinct and relatively 
mature (Fig. 8). Table XI lists the groups. 
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There are several features in these find- 
ings which are of special interest. First, a 
high proportion of the figures in the group 
with pelvic pain proved to be unusually 
infantile. Their execution indicates an im- 
mature self-concept with flight from ma- 
ternal and sexual roles. In the rest of the 
group, the feminine self-image is better 
developed, but the male image is seriously 
distorted. Such gross distortions indicate 
crippling pathology in their relations to men. 
Only 5 patients in the entire group were 
able to make a genuine and age-adequate 
separation between men and women. 

Another aspect of interest in these draw- 
ings concerns the conflicts surrounding 
sexuality. 

Women in the first group seemed to avoid 
sexuality completely. Where they did not, 
they showed a reluctance to think of them- 
selves as mature sexual beings and employed 
massive r°pression as their primary defense. 

In the second group, women maintained 
a feminine self-image but out of fear and 
hostility “emasculated” the man. They 
dealt with their conflicts by denying the 
very existence of masculinity. As repression 
was the primary defense employed in Group 
I, so denial was the major defense here. 

In the third group, projection played the 
most important defensive role in the struggle 
to feel free of sexual conflict. Once again 
there was an attempt to maintain a feminine 
identity. By means of projection, hostility 
toward the male resulted in a monsterlike 
image of him. 

While some of the mechanisms used by 
patients in the first three groups were also 
present in the fourth group, sexual problems 
were less pervasive and defenses more flexi- 


Table XI. Figure drawings 


Group with 

pelvic pain Prenatal group 
Group I 10 2 
Group II 5 1 
Group III 3 0 
Group IV 5 15 


When groups I, II, and III are compared with Group 
IV: x? = 15.3; p<0.001. 
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Fig. 7. Prenatal Case 5. 


ble. Better ego integration permitted a more 
complete acceptance of reality. It is note- 
worthy that only 5 of the 23 pairs of draw- 
ings by the patients with pelvic pain be- 
longed in Group IV, while the great majority 
of the control group drawings were in this 
category (15 out of 18 pairs). Clearly, con- 
flicts about sexuality in the control group 
did not approach the extremes found in the 
patients with pelvic pain. 

Despite conflicts concerning feminine 
identity, the patients with pelvic pain em- 
phasized a feminine self-image in their 
drawings. Except in Group I where mascu- 
linity and femininity were both absent from 
the drawings, the male was always presented 
in a more distorted fashion than the female. 
In not one of the drawings was the situ- 
ation reversed. This suggested that women 
with pelvic pain did not handle sexual con- 
flict through identification with the male or 
through other forms of masculine protest. 
The constellation outlined found expression 
in their chronic dissatisfaction with their 
husbands and marital life, as well as in their 
lack of effort to achieve an independent 
existence despite fantasies of marital separa- 
tion and of active careers. 
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Fig. 8. Prenatal Case 19. 


Thematic Apperception Test 

The Thematic Apperception Test pre- 
sented evidence of heightened ambivalence 
toward the mother in the group with pelvic 
pain. Stories about mother-daughter rela- 
tionships indicated a large amount of ten- 
sion between. mother and child. In the 
handling of the stories, the daughter either 
made a hostile identification with a domi- 
neering mother or remained in a guilt-ridden 
conflict over her attempts to establish a 
separate identity (Card 7 GF, Card 12 F). 
Thus, the Thematic Apperception Test ma- 
terial suggested that the clinging to a femi- 
nine self-image seen in the bizarre drawings 
depends on a hostile, guilt-ridden identifica- 
tion with the mother. 


Rorschach Tests 

In most of the formal aspects of the 
Rorschach the two groups were not remarka- 
bly different, but the anatomical responses 
did reveal certain qualitative distinctions. 

Sixteen of the 23 patients with pelvic pain 
and 8 of the 13 prenatal patients gave 
anatomical responses. The total number of 
such responses for the patients with pelvic 
pain was 30; it was 14 for the prenatal group. 
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The responses were divided into sexual and 
nonsexual anatomical responses (Table 
XII). 

More than half the anatomical responses 
of the group with pelvic pain were sexual, 
slightly but not significantly greater than 
in the prenatal group. However, the re- 
sponses of the prenatal group were formal 
and confined to the reproductive system and 
female genitals, e.g., “vagina,” “afterbirth,” 
“skeleton of pelvis and spine,” “babies in 
utero,” “framework of the body with egg 
cell inside.” In contrast, those of the group 
with pelvic pain dealt with live female 
images, e.g., “woman with her legs spread 
open”; with male anatomy, e.g., “male body, 
lower stomach”; and with images in which 
anus and urethra or other organs of the 
body were included in the image of the 
genitals, e.g., womb with “spot for bowels 
and urine,” “pelvis, rectum, and womb.” 
Fourteen of 18 responses in the group with 
pelvic pain were of this kind; only 4 of the 
sexual anatomy responses were relatively 
impersonal and concerned with discrete ana- 
tomical areas. This suggests that in the 
group with pelvic pain there was more pre- 
occupation with sexual anatomy and a 
greater confusion of the roles of the organs 
and orifices than in the prenatal group. 

The psychological test material, then, in- 
dicates that the patients with pelvic pain 
had unusual difficulties in the establishment 
of a mature feminine identity and suggests 
that this difficulty is related to an unresolved 
ambivalent attachment to the mother and 
to underlying confusion and anxiety about 
female sexual anatomy. 


Summary 


Forty women with pelvic pain were in- 
vestigated by means of psychiatric inter- 


Table XII. Anatomical responses 


Group with 
pelvic pain Prenatal group 


Sexual 18 7 
Nonsexual 12 
Total 30 14 
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views and psychological tests. A group of 
25 pregnant women served as controls. 
Psychiatric disturbances were more frequent 
and more severe in the study group than in 
the control group. This was shown in their 
over-all adjustment as well as in the number 
of their neurotic, psychotic, and psycho- 
somatic symptoms. 

Although all patients with pelvic pain 
(with 2 exceptions) were married, they were 
highly ambivalent toward their husbands as 
well as toward homemaking per se and were 
in active conflict over their role in life, 
while patients in the control group were 
more accepting or, in some instances, more 
resigned. This issue was underscored when 
the sexual, menstrual, and gestational per- 
formances of the two groups were compared. 
In all of these activities the incidence of 
disturbances was significantly higher for the 
group with pelvic pain. 

We were only rarely successful in tracing 
the development of pain in a patient’s life 
history to its origins. If painful early memo- 
ries were more frequent among the patients 
with pelvic pain than among the controls, 
the difference is not statistically significant. 

It was postulated that patients with pelvic 
pain were unable to establish and preserve 
that (unconscious) sense of feminine identity 
which permits the unhampered execution 
of feminine functions (homemaking, relating 
affectionately to a husband, performing 
sexually, menstrually, and gestationally). 
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It was inferred that early severe anxieties 
about female functions had been subjected 
to massive repression, denial, and projection 
and that both phobic avoidance and counter- 
magical maneuvers were employed in rela- 
tion to men. This made it possible to enter 
marriage and to satisfy unconscious depend- 
ency and Oedipal needs. When in the course 
of marriage a steady demand upon the ex- 
ercising of female functions was made, 
customary defenses failed, and pelvic pain, 
with or without chronic pelvic congestion, 
developed. The tentative conclusion was 
drawn that pain experiences which had 
played an important part in the early life 
of our patients were regressively revived 
and were woven into the conflicts surround- 
ing adult femininity. 

Figure Drawings, Thematic Apperception 
Tests, and Rorschach Tests were adminis- 
tered to the majority of the patients in the 
study. In those tests, the patients with pelvic 
pain gave further evidence of an unusual 
degree of anxiety concerning feminine func- 
tions. Repression, denial, and projection 
were used so pathologically that the image 
of the sexes was often quite distorted, es- 
pecially the image of the male. The psycho- 
logical tests helped to document some of the 
clinical findings and impressions and were 
instrumental in the formulation of the 
feminine identity problems displayed by our 
patients. 
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A self-retaining vaginal 


and posterior cul-de-sac retractor 


WILLIAM E. CRISP, M.D. 


Phoenix, Arizona 


THE decreased objective and subjective 
morbidity that is associated with vaginal 
operations has initiated an increased use of 
this route for both definitive and diagnostic 
procedures. 

Because of the obvious physical limita- 
tions of the vagina, the operator must utilize 
all available space to his advantage. 

Assistants can be instructed to provide 
adequate retraction laterally and superiorly, 
but it is difficult, especially in women with 
vaginal herniations, to obtain adequate re- 
traction of the posterior vaginal wall by 
either an assistant or by use of the standard 
self-retaining retractors. 

Because of this need, a new self-retaining 
vaginal retractor was developed. 


The instrument 

The distinguishing modifications of the 
new retractor are shown in Figs. 1 and 2, 
in contrast to the standard weighted spec- 
ulum. 

The new instrument consists of two blades 
and a removable weight. This allows the 
operator to use the instrument interchange- 
ably either as a self-retaining retractor or 
as a hand retractor. It also allows the same 
instrument to be used either as a vaginal 
or as a cul-de-sac retractor. It is the only 
instrument that can be adapted to the en- 
tire gamut of individual variations in vagi- 
nal anatomy. 

The blade. The retractor blade is narrow 
and tapered, varying from 3.5 cm. at the 
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base to 2.5 cm. at the end. This is in con- 
trast to the measurements of the conven- 
tional retractor, which are 5 cm. and 4 cm. 

The narrow blade permits less tension 
at the introitus and, therefore, less traction 
on the side walls of the vagina. This allows 
the surgeon more liberal use of lateral re- 
traction without decreasing his operative 
field. 

The long, tapered blade will retract the 
entire posterior vaginal wall and the tip 
can be placed into the posterior cul-de-sac 
after it is opened. This type of blade does 
away with the annoying bulge of redundant 
posterior vagina which is a common problem 
when the conventional weighted speculum 
is used. The long, narrow blade also helps 
to prevent the retractor from displacing 
itself. 


Fig. 1. A superior and posterior view of the 
standard weighted vaginal speculum on the left 
contrasted with the two blades of the new re- 
tractor. 
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Fig. 2. A side view of the standard retractor on 
the left along with the two blades and detachable 
weight of the new instrument. 


The small right angle at the apex of the 
blade is singular to this retractor and keeps 
the blade in position. 

The malleable blade allows the operator 
to adjust the angle between the blade and 
handle for optimum retraction and minimal 
interference. There is no large phlange at 
the blade-handle angle as in the standard 
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retractor. This phlange serves no usefy] 
purpose and takes valuable operating space. 

The handle and removable weight. The 
handle is designed to be used as either a 
self-retaining or manual instrument and to 
give minimal interference to the operator. 

The 2 pound weight is a pound lighter 
than the conventional speculum. It is cylin- 
drical in shape and is designed for easy 
attachment and secure handling under 
operating conditions. The weight is on the 
operator’s side of the instrument so it does 
not hit the patient’s buttocks or the edge 
of the operating table. Its vector of retrac- 
tion is directly posterior. 

This instrument* has been used to ad- 
vantage in all vaginal procedures in both 
celibate and parous women. 


Summary 


A self-retaining vaginal retractor has been 
described that will facilitate all vaginal 
operations. 


926 East McDowell Road 
Phoenix, Arizona 


*Manufactured by John L. Marco & Co., New York, 


New York, 
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A new instrument for 


biopsy of the entire endocervix 


ELSA BARON LIS DE VIJNOVICH, M.D. 


Buenos Aires, Argentina 


WHEN tthe results of cervical biopsies are 
negative, there always remains some doubt 
in the minds of the gynecologist and the 
pathologist, since a cancerous lesion may be 
missed by the ordinary biopsy instrument. 
This is especially true in cases of small 


to use the same handle with different sized 
punches. 


Procedure 


The instrument is introduced through the 
undilated endocervix canal and when the 


Fig. 1. Sketch of the instrument in transverse and 
longitudinal sections. 


carcinomas located on one of the walls of 
the endocervix and in cases of carcinoma 
in situ. 

With this in mind, I have designed a new 
instrument which allows the removal of 
tissue from the entire endocervix simultane- 
ously, rather than from the one or two 
“representative areas” or four equidistant 
sites which so commonly comprise a cervical 
biopsy. 

The rather simple structure of the instru- 
ment is depicted in Fig. 1. The handle is 
roughened to prevent slipping. The shaft is 
curved gently, narrowing as it reaches its 
distal end, which screws into the cup-shaped 
tissue receptacle. The edges of the latter are 
beveled for cutting purposes. It is possible 


Fig. 2. Correct (A) and incorrect (B) positions 
of the instrument during the biopsy. (/) Internal 
cervical os; (2) endometrium; (3) cervix. 
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whole cup is felt to be within the en- 
dometrial cavity it is extracted with a quick 
movement, thus cutting with the beveled 
edge the entire internal surface of the cervix 
(Fig. 2). The handle is then unscrewed and 
the material contained in the cup is emptied 
into the fixing solution. 

It must be borne in mind that the cup 
must pass the internal cervical orifice, but 
that it must not be introduced so far into 
the uterine cavity that it might be filled with 
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endometrial tissue. The widest diameter of 
the cup is the last part to pass back through 
the cervical canal and one could almost say 
that it performs a hemostatic function. The 
necessity of anesthesia must be determined 
by the gynecologist. In nulliparas it is prefer- 
able to dilate the cervix previously. 

We feel that this instrument will enable 
the physician to make a more accurate di- 
agnoses of neoplastic lesions of the endo- 
cervix. 
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CURRENT OPINION 


Clinical problems 


Management of carcinoma of the vulva 


Case presentation 


This patient, a 66-year-old single woman 
who had had diabetes for 15 years, first 
sought medical care in 1954 for an asymp- 
tomatic small, localized, slightly elevated 
white lesion of the mucous membrane in the 
region of the clitoris. Wide local excision 
was performed for biopsy purposes. Micro- 
scopic examination revealed a small, early 
invasive squamous cell carcinoma. No addi- 
tional treatment was administered. 

In 1955 a painful ulcer developed at the 
site of the previously excised ulcer. Oint- 
ments were utilized as the sole therapy. 

Three years later, in 1958, the patient was 
again seen. The ulcer had persisted but had 
not enlarged. Without biopsy, 7 local appli- 
cations of radium were made. The type of 
application, the amount of radium element, 
screening, duration of each application, and 
calculated depth dosage are not available. 
This therapy did not alter the size or the 
character of the lesions during the ensuing 
year. 

In 1959 the patient stated that the lesion 
had not changed in any way in 4 years. On 
examination an ulcerated, nontender lesion, 
1% by 1 cm., occupied the position of and 
obliterated the clitoris. The peripheral por- 
tion was white, thickened, and elevated. The 
tumor was not fixed to the deeper underlying 
tissues. The tissue of the adjacent and in- 
guinal regions was free of tumor, palpable 
enlargements, and induration. Biopsy was 
performed with the resultant diagnosis of 
invasive squamous cell carcinoma. 


The diabetes offered no serious problem 
since it was readily controlled with diet and 
insulin. 

Problem: Would you discuss the management 
of this patient in particular and the sur- 
gical and radiation treatment of carcinoma 
of the vulva in general. 


Consultation 


Jason H. Collins, M.D. 

New Orleans, Louisiana 

Associate Professor of Clinical 

Obstetrics and Gynecology 

Tulane University School of Medicine 

The case presented is that of an elderly 
woman with a malignant, invasive lesion of 
the vulva. On two occasions this was classi- 
fied as an invasive epidermoid carcinoma. 

Invasive malignancies of the vulva were 
at one time treated by a wide variety of tech- 
niques, surgical and radiological. These 
measures ranged from local excision to ex- 
tensive operation with or without pelvic 
lymph node dissection and/or radiation in 
the form of external x-ray treatments or 
application of radium or radon. The low 5 
year survival rate of about 20 per cent with 
these inadequate measures prompted our de- 
partment to employ the following program 
of diagnosis and management since 1946. 

Any vulva lesion must be completely 
studied and biopsied. Results will depend 
entirely upon the accuracy of the diagnosis. 
These studies include the evaluation of the 
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patient’s general status, including analysis of 
the blood and urine, and a venereal disease 
survey. Concurrent diseases are managed ap- 
propriately. The patient is then ready for 
surgical management of the vulvar lesion 
if it is malignant. The only contraindication 
to operation in malignancy of the vulva is 
evidence of distant metastases to bone or 
lung. 

Surgical management. Biopsy is the key to 
the extent of the surgical procedure. If the 
vulvar lesion is intraepithelial, extensive 
vulvectomy is performed. If multiple sections 
of the removed vulva do not show areas of 
invasion no further operation need be done. 

If the biopsy specimen or removed vulva 
reveals invasive malignancy of any histologi- 
cal type, including basal cell carcinoma, ex- 
tensive (radical) vulvectomy and bilateral 
superficial and deep pelvic lymph node dis- 
section are necessary. The node dissection 
is carried out in all cases of invasive 
malignancies of the vulva whether or not 
gross clinical or operative findings indicate 
enlarged or matted nodes. Gross palpability 
or size or consistency of lymph nodes are 
not criteria of invasion. This can be evalu- 
ated only by histological study. Accordingly, 
the bilateral lymph node dissection is done 
in all instances of invasive lesions of the 
vulva. This includes the Cloquet, external 
iliac, hypogastric, obturator, common iliac, 
and lower inferior vena cava and aortic 
nodes, as well as the superficial and deep 
inguinal nodes. Lymph node metastases can 
occur to the deep pelvic nodes without in- 
volvement of the inguinal or Cloquet nodes. 

When additional pelvic structures are 
involved in the lesion, the operation is 
extended up to and including total exentera- 
tion. 

The results of surgical treatment are ex- 
cellent. Our over-all 5 year survival rate is 
approximately 65 per cent. Thirty-four per 
cent of our patients had lymph node 
metastases. The 5 year survival in patients 
with node metastases is about 18 per cent. 
In the group without node metastases, the 
5 year survival rate is over 80 per cent. 

The size of the lesion has some relation to 
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node involvement. Lesions of 3 cm. in di- 
ameter or larger have a node involvement 
rate of approximately 45 per cent. Bilateral 
involvement was found in 30 per cent of 
these. We have seen one case of bilateral 
node involvement where the vulvar lesion 
was less than 3 cm. in diameter. Unilateral] 
involvement occurred in about 18 per cent 
of patients with lesions less than 3 cm. in 
diameter. 

From our 14 year experience, extensive 
vulvectomy with bilateral superficial and 
deep groin and pelvic lymph node dissection 
is the treatment of choice for malignant, 
invasive lesions of the vulva. 

The patient whose case is presented would 
benefit from this type management. 


James F. Nolan, M.D. 

Los Angeles, California 

Associate Clinical Professor 

of Obstetrics and Gynecology 

University of Southern California 

School of Medicine 

Discussion of a theoretical case history 
may oftentimes lead to erroneous conclusions, 
mainly because the primary responsibility of 
the patient’s care does not lie in the hands 
of the consultant. Therefore, a certain 
amount of empathy must be utilized in order 
to reconstruct the clinical situation in ques- 
tion. However, from the information sub- 
mitted, one must suggest that the present 
situation would best be managed by the in- 
stitution of an adequate surgical removal of 
the recurrent (or persistent) vulvar cancer. 

This procedure would consist of a radical 
vulvectomy and bilateral lymphadenectomy 
as a single-stage operation. In the case in 
point neither the patient’s age nor her con- 
stitutional condition should preclude this 
procedure since satisfactory pre- and post- 
operative management can be assumed. One 
might question the value of the groin dis- 
sections on the basis of the life history of this 
patient’s specific tumor. It has shown itself 
to be an indolent, locally persistent lesion by 
its own life history. However the opportunity 
to apply what is considered to be the most 

. successful form of treatment with intent to 
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cure should not be lost at this stage of de- 
velopment. If the complete operation be per- 
formed and the nodes found to be negative 
for cancer, it would all be in the patient’s 
favor and not to be considered the addition 
of an unnecessary procedure. Further defer- 
ment of this phase of the operation until 
nodes are palpable may interfere with the 
ultimate success of the treatment which has 
been long delayed. 

If one should raise the possibility of further 
radiation therapy rather than complete sur- 
gical removal (perhaps on the basis of in- 
adequacy of dosage in the previous course of 
treatment) it would seem that there is no 
real indication for such an attempt. In 
general, radiation therapy is considered a 
“second best” modality in the management 
of vulvar cancer and is used in clinical situa- 
tions where complete excision is impossible 
or where general physical complications pre- 
vent operation. In the present situation these 
contraindications do not seem to apply. Fur- 
thermore, the tumor has persisted after local 
application of radium and must be con- 
sidered biologically radioresistant. 

However, if one were to utilize radiation 
therapy as a primary modality with ther- 
apeutic intent, the treatment technique 
should be as radical as a primary surgical 
procedure as far as the tissues at risk are 
concerned. Local radium implantation and 
external megavoltage irradiation can be ap- 
plied to most inoperable tumors by ade- 
quate techniques, and one would delay 
the institution of such treatment to await 
confirmatory evidence of cancer by biopsy, 
as one would before applying radical sur- 
gical treatment. 

It is interesting to note that even though 
cancer had been previously diagnosed in this 
patient by biopsy, local applications of medi- 
cations (as well as the radium) were pre- 
scribed before the persistence of the tumor 
was confirmed. This seems to be a common 
practice with vulvar lesions and may have 
been predicated by the very slow growth of 
the lesion in this instance. 

Another comment seems pertinent in re- 
lation to the original diagnosis. It would 
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appear that the original procedure was done 
for diagnostic purposes but by design the 
entire lesion was excised. This, with the 
pathological description of a “small, early 
invasive squamous cell carcinoma,” must 
have given the physician a false sense of 
security. From his standpoint it would seem 
that a policy of “sitting tight” would not be 
amiss. The thought of immediately subjecting 
the patient to a radical vulvectomy and groin 
dissection which might reveal no residual 
tumor could be a deterrent to advising such 
a course. However, again from a generalized 
viewpoint, the opportunity to apply an ade- 
quate therapeutic procedure to an early can- 
cer should not be missed. One can hardly 
prophesy the biological life history of such 
a lesion as this, and “sitting tight” might well 
have allowed the time for treatment with 
intent to cure to pass. 

It must be assumed that the patient is not 
only willing to undergo the radical operation 
but also desires the procedure. Oftentimes 
the patient herself dictates her treatment by 
responding to the advice desired or seeking 
other more acceptable opinions if the prof- 
fered advice is not to her wishes. 

Another assumption must be that the 
physician feel himself capable of performing 
the radical procedure or be willing to refer 
the patient to someone who is experienced 
in cancer management of this type. There is 
still the possibility of one’s judgment being 
colored by his own limitations or inadequate 
facilities. There is still a tendency to ration- 
alize that cancer is cancer and that if further 
procedures are done they would accomplish 
no lasting cure anyway. 

Certainly there are limitations to both 
surgical and irradiation procedures of a 
radical nature. No one wishes to advocate 
radicalism of treatment for its own sake. 
However, the clinical situation in question 
seems to lie well within these limitations from 
a present-day viewpoint. 

In summary, it would seem that this pa- 
tient has survived what is generally con- 
sidered to be inadequate management. The 
inadequacy of the treatment is not only 
theoretical but quite practical in that the 
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persistence of the tumor has been proved. 
The patient has been most fortunate in that 
the tumor seems to persist only locally, since 
there is no more evidence of lymphatic spread 
at the present time than there was at the 
time of the original diagnosis. There still 
seems to be the opportunity to apply treat- 
ment with a curative intent. It would seem 
logical that this be advised promptly rather 
than test Fate further by the application of 
less than adequate procedures. 


June, 1960 
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Editor’s comment 


The radical surgical procedure recom- 
mended by both of the Consultants was em- 
ployed in the management of this patient, 
The lymph nodes contained no tumor. The 
general medical condition did not complicate 
the procedure or the convalescence. 

I am in agreement with the Consultants 
that the nodes should be removed in patients 
with invasive carcinoma of the vulva and 
that some cures be effected even though the 
nodes contain metastases. 
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Hypertensive cardiovascular disease 


with superimposed toxemia 


Case presentation 

S. V., age 28 years, gravida iii, para i, was 
admitted to the hospital May 22 at 36 weeks’ 
gestation because of an increase of blood 
pressure from 148/108 to 190/140 in 2 weeks’ 
time, a trace of albumin, and a gain from 
113 to 117 pounds in 2 weeks. 

For 13 years the patient had been treated 
for hypertension with various medications in- 
cluding hydralazine (Apresoline), mecamyl- 
amine hydrochloride (Inversine), mepro- 
bamate (Equinal), and_ chlorothiazide 
(Diuril). While the patient was in the non- 
pregnant state, and on therapy, the blood 
pressure varied from 100/100 to 180/120. 

From the first time she was seen until the 
time of hospital admission during the current 
pregnancy the blood pressure readings were 
as follows: January, 178/130; February and 
March, 160/112; April, 148/108; May 8, 
148/108; May 22, 190/140. 

During the first 4 days of hospitalization 
while the patient was under medications 
noted previously, the blood pressure fluc- 
tuated between 180/130 and 150/110; the 
trace of albumin was present only in the first 
urine specimen at admission; and the weight 
diminished from 117 to 115% pounds. 

In view of the facts that the fetus had not 
grown appreciably in the preceding 6 weeks, 
that the blood pressure remained elevated, 
and that the cervix was thick, long, and 
closed, a cesarean section was performed. 

The infant weighed 1,400 grams; he de- 
veloped episodes of apnea, cyanosis, and 
rigidity, and died at 1 week of age. 

On the day the patient was discharged 
from the hospital the blood pressure was 
138/98 and there was no albumin in the 
urine. 
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Problem: Would you (1) discuss the man- 
agement of this particular patient as it 
was conducted and reported here; (2) dis- 
cuss the problem of future pregnancies in 
patients of this type. 


Consultation 


Roy G. Holly, M.D., Omaha, Nebraska, 

Professor and Head, Department of 

Obstetrics and Gynecology, The University 

of Nebraska, College of Medicine 

The diagnosis of chronic hypertensive dis- 
ease has been established for this patient by 
the 13 year history of elevated blood pres- 
sures. We must assume that late in the preg- 
nancy an acute toxemia (pre-eclampsia) was 
superimposed on the chronic hypertensive 
disease. The evidence for this is the further 
elevation of the diastolic pressure, the 4 
pound weight gain in 2 weeks, and the ap- 
pearance of proteinuria. There are many 
considerations in discussing the management 
and prognosis for a pregnant patient with 
associated chronic hypertension. Unfortu- 
nately, the clinical summary contains little 
really vital information other than isolated 
blood pressure readings. 

It is difficult not to be somewhat critical 
of the management exercised over this preg- 
nancy. No attempt was made to evaluate the 
patient’s status. The discovery of hyperten- 
sion at 15 years of age is unusual enough to 
warrant an investigation to rule out several 
nonidiopathic forms of hypertensive disease. 
Hypertension is a protean complex, the eti- 
ology of which, in most patients, is obscure. 
There are, however, certain specific causes of 
hypertension which should have been ex- 
cluded by appropriate testing if it had not 
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been done at some earlier period. Examples 
of known causes of hypertension would in- 
clude coarctation of the aorta, primary aldos- 
teronism, and pheochromocytoma. All three 
of these conditions are amenable to surgical 
correction. Blood pressure determinations 
made on the upper and lower extremities 
would quite simply exclude or be pathogno- 
monic of coarctation. ‘Che diagnosis of pri- 
mary aldosteronism and pheochromocytoma 
is more exacting but would be most impor- 
tant to this patient. 

The ravages of long-standing hypertension 
are its effects on the arterioles, brain, kidney, 
and heart. Here again an evaluation of the 
severity of the hypertension and the func- 
tional status of these organs should have been 
obtained at the outset of this patient’s pre- 
natal care. For this purpose a brief period of 
hospitalization is required. The severity of the 
hypertensive process can be roughly gauged 
by determining baseline resting blood pres- 
sures and doing a funduscopic examination. 
Renal and cardiac evaluation tests would in- 
clude an electrocardiographic tracing, an x- 
ray examination for heart size, cardiac aus- 
cultation, a blood urea nitrogen determina- 
tion, a urine concentration test, a quantita- 
tive urinary protein excretion determination, 
and a phenolsulfonphthalein test. While the 
information obtained from an excretory uro- 
gram would be useful, it should not be done 
because of the x-ray exposure to the imma- 
ture fetus. 

With this information one can decide upon 
the management of the pregnancy. Evidence 
for impairment of either cardiac or renal 
function is often an indication for a thera- 
peutic abortion, provided that the patient’s 
religious code is not contrary to its perform- 
ance. This is a critical decision which should 
be made as early in the pregnancy as possible. 
Assuming that a decision was made to con- 
tinue with the pregnancy the care should 
have been exaggerated with more frequent 
prenatal visits and careful attention to the 
diet. 

Weight control apparently was not a 
problem for this patient for she weighed only 
115 pounds at 36 weeks of gestation. She 


June, 1960 
Am. J. Obst. & Gynec, 


should preferably have been maintained on 
a low-salt diet. 

The choice of medications other than min- 
eral and vitamin supplements depends on the 
severity of that hypertensive process. For a 
minimal hypertension associated with preg- 
nancy many of us would prefer to use a 
small daily dose of phenobarbital and omit 
specific hypotensive drug therapy. There is 
no evidence that pregnancy aggravates the 
hypertension or that the addition of hypoten- 
sive drugs alters the prognosis for the mother 
and fetus. In fact there are observations that 
the blood pressure decreases, especially in the 
second trimester of pregnancy. The severity 
of the hypertension in this patient was seem- 
ingly marked enough to justify hypotensive 
therapy. The question then arises as to which 
agents to use. 

There are available five types of hypoten- 
sive drugs which include the rauwolfia group, 
the veratrum group, hydralazine, the gan- 
glionic blocking agents, and chlorothiazide. 
The selection of the specific hypotensive ther- 
apy must depend on the personal experience 
and preference of the physician handling the 
medication. As a general rule, the therapy 
should be individualized and based on the 
response exhibited by the patient. Most usu- 
ally, the use of three hypotensive agents in 
combination is not necessary. It would ap- 
pear that the drugs were given indiscrim- 
inantly without an attempt being made to 
evaluate their effectiveness. 

My personal selection would have been to 
initiate therapy with one of the rauwolfia 
group, preferably reserpine in a dose of 0.3 
to 0.5 mg. per day. The action of reserpine 
is central on the vasomotor center. If ade- 
quate lowering of the blood pressure had not 
occurred after one or two weeks, I would 
have added either hydralazine or chlorothia- 
zide. Hydralazine acts centrally and possibly 
is an antagonist to pressor substances. The 
principal disadvantage of the use of hydrala- 
zine is the number and frequency of side ef- 
fects which occur. These are kept at a mini- 
mum by instituting therapy after the patient 
has been on reserpine for one or two weeks. 


Chlorothiazide in.a dose of 0.5 to 1.5. Gm. 
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per day could be selected or used to replace 
hydralazine if the side effects were too prom- 
inent. Mecamylamine should be reserved for 
the therapy of really severe hypertension and 
probably should be used only if the above 
regimen is unsatisfactory. 

The decision as to mode and time of de- 
livery for this patient was most important. 
The failure of fetal growth in this pregnancy 
was recognized. The appearance of superim- 
posed pre-eclampsia on the existing chronic 
hypertensive disease worsens the prognosis for 
the mother and the fetus. Intensive therapy 
in the hospital did not ameliorate the condi- 
tion. Under these circumstances, I would 
concur in the decision to terminate the preg- 
nancy. In doing so one balances the risk to 
the mother from a continuation of the preg- 
nancy against the risk of delivery of a pre- 
mature infant. However, the chance of in- 
trauterine survival of this infant would be 
no greater than the probability of extrau- 
terine survival. This is often a difficult deci- 
sion to make and one proceeds on the basis 
of his own experience. In this patient the 
mother was protected from possible serious 
sequelae. The physician gambled with the 
fetus and lost. Once the decision is reached 
to terminate a pregnancy the delivery should 
be accomplished by the least traumatic 
method. In this instance, because of the long, 
thick cervix, the correct decision to perform 
a cesarean section was made. 

The prognosis for subsequent successful 
pregnancies is probably not too good on the 
basis of the events of this pregnancy. The 
question of whether future pregnancies 
should be attempted would normally be re- 
solved by an evaluation similar to that de- 
tailed in an earlier paragraph. Any sugges- 
tion of renal, cardiac, or cerebral impairment 
should be a contraindication to more preg- 
nancies in most situations. Assuming no such 
impairment we can assess a few of the prob- 
abilities for the next pregnancy. There is 
about one chance in five that pre-eclampsia 
would occur again. Perhaps a more meticu- 
lous program of prenatal care would alter 
this possibility. The chance of fetal survival 
would not be great, certainly no more than 
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an 80 per cent chance. Future pregnancies 
could be attempted if the patient and her 
husband clearly understood the risks in- 
volved and their desire for more children was 
great. 


D. N. Danforth, M.D., Evanston, Illinois, 
Professor of Obstetrics and Gynecology, 
Northwestern University Medical School; 
Chairman, Department of Obstetrics and 
Gynecology, Evanston Hospital 
In the absence of a detailed history, physi- 
cal examination, and laboratory work, one 
must make certain presumptions in order to 
answer the two questions which are asked. 
The first presumption is that the basic 
problem is essential hypertension. To be sure, 
this is not especially attractive, since the onset 
of this disease at the age of 15 is very un- 
usual indeed. But since no mention is made 
of the customary causes of teenage hyper- 
tension (pheochromocytoma, chronic renal 
disease, obstruction of the renal artery, or the 
like), one is left with the diagnosis of essen- 
tial hypertension. The possibility of a very 
labile blood pressure with only isolated read- 
ings in the hypertensive range appears to be 
untenable in view of the prolonged treatment 
with very potent antihypertensive agents. 
The second presumption is that the man- 
agement of the pregnancy prior to the pa- 
tient’s admission to the hospital was accord- 
ing to standard and routine principles. These 
would have included (1) chlorothiazide 
(Diuril) in adequate dosage (probably 0.5 
Gm. once or twice daily, 5 days a week) for 
at least a month prior to admission, (2) a 
high-protein diet with salt restriction to not 
less than 2 Gm. daily, (3) the continuance 
of antihypertensive drugs in dosage similar 
to that used prior to pregnancy, and (4) 
some sedative, possibly phenobarbital, in 
amount adequate to insure at least 9 hours 
sleep at night, 2 hours rest in the afternoon, 
and one hour in the morning. One must also 
presume that the patient’s height is about 5 
feet and her nonpregnant weight 100 to 
102 pounds. The weight increase up to 
113 pounds would then be within normal 
limits. (If she were 4 feet, 8 inches or 5 feet, 
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9 inches tall, the weight of 113 pounds at 
36 weeks’ gestation would be abnormal.) 
Finally, the examination of eye grounds is 
an essential part of the evaluation of any 
case of hypertensive disease. Although it does 
seem unlikely in a case of such long duration, 
for lack of information to the contrary one 
must presume that the eye grounds were 
normal. 

If all of the above presumptions are made, 
one is left with the case of an otherwise 
healthy young woman (not obese), with 
moderately severe hypertensive vascular dis- 
ease, whose ambulatory management has 
been conscientious and all together exem- 
plary, and who, at 36 weeks’ gestation, 
showed a 4 pound weight gain (probably 
with edema) in the previous 2 weeks and an 
increase in blood pressure from control levels 
of 150/100 up to 190/140. The concurrent 
appearance of albumin in the urine suggests 
the onset of superimposed toxemia of preg- 
nancy. 

Again, the details of hospital care are not 
given, so this, too, must be assumed to be 
unassailable. Very probably the same orders 
as for the ambulatory regimen were con- 
tinued, with the addition of absolute bed rest 
and sufficient sedative to enforce both physi- 
cal and emotional inactivity. 

The problem at this point is the manage- 
ment of toxemia of pregnancy, and the single 
immediate objective is to obtain diuresis, 
since this is the one valid criterion of im- 
provement. If diuresis is obtained in such 
a case, regardless of blood pressure readings, 
one may be confident that the patient is im- 
proving. If diuresis is not obtained one must 
presume the condition to be progressive and 
must anticipate one or another of the dis- 
asters which will necessarily follow if the 
pregnancy is not terminated. 

Although no intake-output data are pre- 
sented, the 1% pound weight loss is reason- 
able evidence of an output in excess of the 
intake and should be interpreted as a very 
encouraging sign. Furthermore, during the 4 
days of hospitalization the blood pressure was 
not consistently elevated, since readings of 
the same order as those of earlier pregnancy 
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were obtained at times. Hence, on two counts 
one may conclude that some improvement 
had occurred and, accordingly, it would seem 
proper to have waited a bit longer in order 
that the baby’s size and maturity might have 
increased. 

These remarks are by no means intended 
to minimize the dilemma which may be pre- 
sented by a case such as this. The reason 
which must be given for the baby’s failure 
to grow is placental insufficiency due to ex- 
cessive infarction and fibrosis, and no amount 
of treatment will correct this condition. In 
some cases the baby will die in utero, in some 
the placenta will separate prematurely, and 
in some the pregnancy will continue until 
near term, and the baby, although mature, 
will be quite small. None of these possibilities 
is attractive, although the third is that which 
should be sought. As long as the disease is 
under adequate control, as it appears to have 
been in this case, it is probably best to allow 
the baby to become as mature as possible be- 
fore delivery. When such observation is 
elected, the fetal heartbeat must be checked 
at least four times daily, and daily estimation 
of the progress of the toxemia must be made. 
If there is irregularity of the fetal heartbeat, 
or deterioration from the standpoint of the 
toxemia, delivery should then be elected. Cer- 
tainly the hazard of prematurity is infinitely 
less than that of eclampsia, or, in the case 
of the very severe hypertensive patient with 
superimposed toxemia, of a cerebrovascular 
accident. 

With regard to a subsequent pregnancy, 
there is no question but that the patient with 
bona fide hypertensive vascular disease is pre- 
disposed to toxemia of pregnancy and that if 
toxemia does occur it will (1) be more severe 
than if it were not superimposed on pre- 
pregnancy hypertension, and (2) be more 
severe the greater the impairment of renal 
function. In my opinion, such patients must 
be advised of this risk. However, I do think 
it entirely proper to minimize this to an ex- 
tent, since the most careful observation dur- 
ing pregnancy will turn up ominous signs in 
ample time to permit one to deal with them. 
«Moreover, one does encounter the occasional 
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patient with very severe hypertensive vascular 
disease who will, inexplicably, show improve- 
ment during pregnancy and be delivered of 
a healthy baby at term. 


Editor’s comment 


Both consultants point out a serious de- 
ficiency in the management of this patient 
in that there was no record of adequate in- 
vestigation of the patient’s status prior to 
pregnancy or during pregnancy. Certainly, a 
thorough study is indicated as outlined by 
the consultants, since the management of this 
pregnancy and of future pregnancies is de- 
pendent upon the information gained. 

The decision to terminate the pregnancy in 
instances such as this is always a provlem, as 
mentioned by both consultants, since the 
hazard of prematurity must be balanced 
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against the dangers inherent in continuation 
of the gestation. One consultant suggested 
that as long as the condition is under con- 
trol, as it seemed to be in this case, the preg- 
nancy could be maintained with the hopes 
of obtaining a more mature infant with a 
greater chance of survival. It is possible that 
such management might have resulted in a 
more favorable outcome but here again one 
cannot be certain. Others who suggest more 
prompt delivery contend that continued time 
of the fetus within the uterus does not result 
in appreciable growth and that survival is no 
greater when delivery is delayed, especially 
in those instances in which cessation of 
growth has been determined, such as in this 
case. In situations like this, experience is im- 
portant and the best advice available should 
be sought. 
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Books received for review 


L’Année endocrinologique—onziéme année. By 
M. Albeaux-Fernet, L. Bellot, P. Breant, P. 
Bugard, J. Chabot, J. Deribreaux, M. Gelinet, 
and J.-D. Romani. 212 pages. Paris, 1959, 
Masson et Cie. 2,100 fr. 

Childbirth: The Modern Guide for Expectant 
Mothers. By C. R. A. Gilbert. First edition. 
256 pages, 7 figures. New York, 1960, Haw- 
thorn Books, Inc. $3.95. 

Clinical Obstetrics and Gynecology. Edited by 
S. B. Gusberg and Edwin J. De Costa. Volume 
2, No. 4, 303 pages, 111 figures, 9 tables. New 
York, 1959, Paul B. Hoeber, Inc. $18.00 per 
year. 

O Colo Restante e a Histerectomia Amenorreiz- 
ante Nas Ginecopatias Benignas. By Agostinho 
da C. Nuno Alvares Lourengo. 542 pages. 
Coimbra, Portugal, 1960, Antonio Da Silva. 

Current Therapy—1960. By Howard F. Conn. 
808 pages. Philadelphia, 1960, W. B. Saunders 
Company. $12.00 

Electrohysterography. By Saul David Larks. 
123 pages, 44 figures, 2 tables. Springfield, 
1960, Charles C Thomas, Publisher. $5.75. 

Gynecological Therapy. By Josef Novak. 258 
pages, 18 figures, 4 tables. New York, 1960, 
McGraw-Hill Book Co., Inc. $8.50. 

Human Biochemical Genetics. By H. Harris. 
310 pages, 69 figures, 50 tables. New York, 
1959, Cambridge University Press. $7.00. 

Mitra Operation for Cancer of the Cervix. By 
Sobodh Mitra. With Foreword by Robert 
Schroeder. 93 pages, 38 figures, 13 tables. 
Springfield, 1960, Charles C Thomas, Pub- 
lisher. $6.00. 
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Introduction to Colposcopy. By Karl A. Bolten 
(cooperating in pathology, William E. 
Jaques). 76 pages, 53 figures. New York, 1960, 
Grune & Stratton, Inc. $7.75. 

Lehrbuch der Gynakologie fur Studium und 
Praxis. By Robert Schroeder. 506 pages, 464 
figures. Leipzig, 1959, Veb Georg Thieme. 
DM 48. 

The Placenta and Fetal Membranes. Edited by 
Claude A. Villee. 404 pages, 87 figures. Balti- 
more, 1960, Williams & Wilkins Company. 
$10.00. 

Pratique obstétricale. By M. Lacomme. 2 vol- 
umes, 2595 pages, 528 figures, 15 tables, 4 
color plates. Paris, 1960, Masson et Cie. 
23,000 fr. 

Preparation of Medical Literature (Corrected). 
By Louise Montgomery Cross. 451 pages, 80 
figures, 4 tables. Philadelphia, 1959, J. B. 
Lippincott Company. $10.00. 

Stress and Cellular Function. By H. Laborit (in 
collaboration with M. Cara, D. Jouasset, C. 
Duchesne, and G. Laborit). 255 pages, 61 
figures. Philadelphia, 1959, J. B. Lippincott 
Company. 

Textbook of Human Embryology. By R. G. 
Harrison. 244 pages, 144 figures, 1 table. 
Springfield, 1959, Charles C Thomas, Pub- 
lisher. $10.50. 

Treatment of Cancer in Clinical Practice. By 
P. B. Kunkler and A. J. H. Rains. 821 pages, 
40 figures, 37 tables. Williams & Wilkins 
Company. $19.00. 
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The Placenta and Fetal Membranes. By Claude 
A. Villee. 87 illustrations, 404 pages. 
Baltimore 1960, Williams & Wilkins 
Company. $10.00. 

Anyone interested in the placenta—and all 

physicians concerned with pregnancy or the new- 

born should be—will find this volume to be most 
stimulating and an invaluable reference source. 

There are four parts to the book: (1) a series of 

eight reviews, (2) the proceedings of a confer- 

ence held in November, 1958, under the auspices 
of the Association for the Aid of Crippled Chil- 

dren, (3) an annotated bibliography of 2,700 

references, and (4) a classified list of current 

investigations in this field. 

The first review by E. C. Amoroso deals with 
the comparative aspects of the hormonal func- 
tions of the placenta, an excellent survey of the 
comparative endocrinology of reproduction. A 
more accurate account of human placental func- 
tions, however, is found in Part II. 

The histophysical considerations prepared by 
E. W. Dempsey is ‘an authoritative essay but 
suffers from brevity. The placental circulation by 
Elizabeth Ramsey is probably the best and most 
accurate review of this topic ever published. 
Donald Barron presents a concise epitome of the 
placenta as the fetal lung, and following this is 
an essay on the transmission of antibodies from 
mother to fetus in various animals, by Brambell 
and Hemmings. 

Placental function and fetal nutrition is 
handled briefly but well by Joseph Dancis, as 
are the biochemical aspects by Claude Villee. 
Arthur Hertig concludes the reviews with a sum- 
mary of the pathological aspects. 

The most thought-provoking section is found 
in the proceedings of the conference, superbly 
edited by Villee. About 20 hours of tape record- 
ing was condensed to 112 pages of illustrations 
and prose. The narrative form used, e.g., “East- 
man challenged Dawes’ statement... ,” “In 
rebuttal Dawes reported that lambs, etc.,” or 
“There was a disagreement between Reynolds 
and Dawes regarding the pressure in the umbili- 
cal vein of the sheep,” carries the reader along 
more readily and painlessly than the use of exact 
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(and often verbose) quotations. Despite the 
condensation, almost every anatomical and func- 
tional aspect of the placenta and fetal mem- 
branes is presented or debated. 

The survey of the literature covers the 12 
year period 1946-1958. The articles are topically 
arranged, and, although they are not abstracted, 
a brief description of the content is appended 
whenever the title is not self-explanatory. 

The list of current American and foreign 
investigations is incomplete and should be re- 
garded as a sampling. More complete listings are 
available through the National Institutes of 
Health. The index is difficult to use and could 
have been improved by a separation of authors 
and subjects. Despite these minor shortcomings, 
the volume should serve as a vital stimulus to 
further research in this important frontier of 
obstetrical knowledge. 


Transplantation of Tissues, Volume II. ‘Edited 
by Lyndon A. Peer (with 12 con- 
tributors). 690 pages, 252 illustrations. 
Baltimore, 1959, Williams & Wilkins 
Company. $20. 

This section of the 2 volume work is in keeping 
with the high quality of the other portions. Each 
endocrine organ is treated separately and dis- 
cussed in considerable detail. All the presently 
recognized members of the endocrine system 
except the posterior pituitary can be transplanted 
successfully although some have been trans- 
planted only with difficulty in recent years. 

The technique of dissociation from the normal 
environment has been extended in new and fruit- 
ful ways to permit the dissection of the function 
or regeneration of individual components of 
glands and to permit the study of an endocrine 
organ in the unusual environment provided by a 
hybrid or by an animal of different age. 

Much of the grafted tissue is destroyed before 
revascularization provides an opportunity for the 
restoration of normal conditions. This part can 
be put to good use in some instances but in most 
circumstances it represents a severe restriction of 
the usefulness of the method. This is particularly 
true of transplanted ovaries, which may lose a 
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large proportion of the original number of 
oocytes. 

The value of transplanting endocrine organs 
is at present restricted mainly to the research 
laboratory. The clinical value is lacking. There 
would appear to be few instances in which trans- 
plantation would be of greater value than the 
use of pure hormones. 

This book is of great value as a reference as 
is evidenced by a bibliography of 492 references 
for the above section alone. Because of its sub- 
ject matter and not because of its quality, the 
breadth of its demand will be limited. 


Neo-Natal Paediatrics. Edited by W. R. F. Collis. 
301 pages, 35 figures, 6 tables. New 
York, 1958, Grune & Stratton, Inc. 
$5.00. 
This book has little to offer when compared with 
general textbooks of pediatrics in more spe- 
cialized works on the newborn infant. For the 
student being introduced to neonatal problems 
it is much too brief despite one or two good 
chapters, such as that on renal functions in the 
newborn. For the person already familiar with 
the problems of the neonate it will add nothing 
new. 

The subject of neonatal jaundice and he- 
molytic disease of the newborn is treated much 
too superficially. The rules laid down for infant 
feeding are much too stringent for this reviewer. 

The main virtue of the book is that it presents 
in unmistakable terms the viewpoint of the 
authors. Unfortunately, there are many who 
would take issue with some of the pronounce- 
ments. 


Textbook of Pediatrics. Edited by Waldo E. 
Nelson (with 81 contributors). Seventh 
edition. 1462 pages, 428 figures. Phila- 
delphia, 1959, W. B. Saunders Com- 
pany. $16.50. 

The seventh edition of Nelson’s Textbook of 

Pediatrics has arrrived, 5 years after its next older 

sibling and weighing 6 pounds, 4 ounces, indica- 

tive of full maturity. It is patterned closely after 
its predecessors, but within the older format con- 
tains many revisions and a few entirely new 
sections. For example, the space allotted to in- 
born errors of metabolism has approximately 
doubled, reflecting the numerous new entities in 
this field, mainly of protein and amino acid 
metabolism. There is a new section on respira- 
tory physiology, reflecting the growth of knowl- 
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edge in the field of pediatric respiratory 
physiology and the importance of this knowledge 
in attempting to understand clinical disturbances 
of respiration. 

One of the undoubtedly distressing aspects of 
editing a textbook is the almost insurmountable 
difficulties of keeping it abreast of new develop. 
ments. For example, the exciting developments 
in the genetics of mongolism, Turner’s and 
Klinefelter’s syndromes, and leukemia are too 
recent to have been included, but these promise 
to revise radically our thinking on these and 
potentially on many other diseases. Another 5 
years seems almost too long for a text to be 
without these important observations, and yet 
the task of revision is sufficiently forbidding to 
preclude much more frequent editions. 

Within the limitations that the encyclopedic 
nature of a textbook imposes, the seventh edition 
is a valuable and well-organized aid to teaching; 
one hopes, however, that the student will be 
made aware of the inherent limitations of this 
type of presentation and of the importance of 
both new developments and alternative points of 
view. 


Synopsis of Gynecology. By R. J. Crossen, D. W. 
Beacham, and W. D. Beacham. Fifth 
edition. 340 pages, 106 figures. St. 
Louis, 1959, The C. V. Mosby Com- 
pany. $6.50. 

The Synopsis is a handy review book directed 
toward those students who “expect to follow 
distant branches of the profession.” The authors 
recognize that this book should supply the 
general principles of the diagnosis and treatment 
of gynecologic and related disorders and that 
the more detailed coverage of these same topics 
be reserved for the standard reference texts. 
The Synopsis accomplishes this. However, in 
order to condense many topics to a review status, 
one must “telescope” large amounts of informa- 
tion into concise summaries. While most subjects 
lend themselves to this procedure, the section 
presenting the embryologic background of the 
genital organs and the section covering the 
radiation therapy of malignant uterine disease 
suffer from the “telescoping” technique. 

On the other hand, the chapter dealing with 
gynecologic examination and diagnosis is superb 
in “its clarity and orderliness but perhaps is 
weighted too heavily for a review text. 

That portion of the chapter dealing with the 
actual method of physical examination and his- 
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tory taking might well be handled by the stand- 
ard texts as so clearly discussed in the author’s 
text, Diseases of Women rather than in the 
Synopsis, which is clearly a review text. The 
remainder of that chapter covering the various 
tests and techniques involved in gynecologic 
diagnosis is invaluable to students and house staff 
alike. Also worthy of special praise is that portion 
of Chapter 2 dealing with the psychosomatic 
aspects of gynecology and its recognizing and 
bringing to the forefront of the importance of 
the psychologic facets of gynecologic complaints. 

The Synopsis is a praiseworthy review book 
and springboard for those interested in a back- 
ground of gynecology. 


Analgésie psychologique en obstétrique. By P. 
Aboulker, L. Chertok, and M. Sapir. 


Selected abstracts 


Journal of Clinical Endocrinology and 

Metabolism 

Vol. 19, December, 1959. 

*Oertel, G. W., West, C. D., and Eik-Ness, K. 
B.: Isolation and Identification of Es- 
trone, Estradiol and Estriol From Hu- 
man Pregnancy Urine, p. 1619. 

Oertel, West, and Eik-Ness: Isolation and Identi- 
fication of Estrone, Estradiol and 
Estriol From Pregnancy Urine, p. 1619. 

This article reports on the isolation of estrone, 

estradiol, and estriol from a pool of human preg- 

nancy plasma. They were identified by the 
criteria of countercurrent distribution, paper 
chromatography, infrared spectrophotometry, 
positive Kober and Barton’s color reactions, and 
purification to constant specific activity follow- 
ing the addition of C*4-labeled authentic estro- 

gens. The amounts isolated from the 360 ml. 

of pooled plasma were 18.6 mg. of estrone, 11.8 

mg. of estradiol, and 10.4 mg. of estriol. It is 

interesting to note that estriol was present in the 
smallest amount whereas in the urine the re- 
verse is true. J]. Edward Hall 


Journal of Medical Education 

Vol. 34, April, 1959. 

*Neel, James V., Stern, Curt, Steinberg, A. G., 
et al.: A Symposium on Genetics in 
Medical Research, p. 289. 


*This article has been abstracted. 
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172 pages, 17 tables, 3 figures. Paris, 

1959, Pergamon Press. 3,500 Fr. 
This disappointing compilation of articles rep- 
resents a series of papers presented at the 
“Journée d’études sur l’analgésie psychologique 
en obstétrique,” and are the views on the subject 
of psychoprophylaxis of physicians from France, 
Italy, Switzerland, and Spain. Too often the 
statistics are meaningless, either because of lack 
of information or of complete disregard for what 
constitutes a proper control group. In general, 
the articles are difficult to read, not because 
their content is complex, but because they are 
uninterestingly and poorly presented. One can 
say that instead of casting light on this over- 
talked of but little understood subject, the book 
adds to one’s feeling of frustration. 


Neel et al.: Symposium on Genetics in Medical 
Research, p. 289. 

The objective of this symposium was the clari- 

fication of the position of genetics and the crea- 

tion of a stimulus for expansion of the role of 

genetics in medical education, research, and 

clinical medicine. 

Presentations ranged from “Research Oppor- 
tunities in Human Genetics” to relationships be- 
tween the genetic constitution of individuals and 
their reactions and susceptibility to specific dis- 
ease entities. The utilization of genetic markers, 
such as host-serologic response, unique metabolic 
processes and requirements, or morphologic vari- 
ations, were shown to be of great importance in 
the epidemiological and clinical studies of such 
diseases as poliomyelitis, pneumococcal infec- 
tions, pox viral infections, rabies, yellow fever, 
etc. Of unusual interest was the article on “Bac- 
terial Genetics and Infectious Diseases.” By the 
study of the alterations in the hereditary consti- 
tution of populations of bacteria by mutation, 
sexual genetic recombination, or laboratory- 
created redistribution of the bacterial DNA, 
great strides were made in the elucidation of 
bacterial virulence, active immunization, and the 
chemotherapeutics of bacterial infections as well 
as in the fields of epidemiology and basic médi- 
cal research. 

Other topics covered were the study of tissue 
transplantation and the genetic relationship be- 
hind the tolerance of transplants, the genetics of 
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inheritance of “Vascular Hemophilia,” and the 
selective factors in ABO polymorphisms. 
Lawrence J. Sonders 


Journal of Obstetrics and Gynaecology of 

the British Empire 

Vol. 66, August, 1959. 

*Embrey, M. P., and Garrett, W. J.: The Effect 
of Relaxin on the Contractility of the 
Human Pregnant Uterus—A_ Toco- 
graphic Study, p. 594. 

*Green, G. H.: Placenta Praevia. A Review of 
242 Cases and the Principles of Man- 
agement, p. 640. 

*Rendle-Short, John: The Prognosis for the 
Foetus of Mothers of Forty Years of 
Age and Over, p. 657. 

Embrey and Garrett: Effect of Relaxin on Con- 
tractility of Human Pregnant Uterus, 
p. 594. 

The history of relaxin is briefly presented and 

its observable effects in animals are described. 

The present study is designed to assess the effect 

of relaxin on the spontaneous contractions of 

late pregnancy and early labor at term. The 
records were obtained by means of a small 
intrauterine balloon introduced between the 
membranes and the uterine wall. Doses up to 

250 mg. by intravenous infusion were used. 

This is a higher dose than previously used or 

recommended. 

In 9 out of 10 cases studied the drug had no 
significant effect on uterine contractility. In the 
tenth case, with a very large dose, there was 
transient inhibition which was unsustained. 


Jack Lipman 


Green: Placenta Praevia, p. 640. 

The cases reviewed were collected during the 
9 year period between April, 1948, and March, 
1957, at the National Women’s Hospital. From 
the outset the policy in cases of placenta previa 
has been on the lines laid down by Macafee. 
Two hundred forty-two cases are considered as 
proved placenta previa; i.e., the placental site 
was felt on vaginal examination or seen at cesar- 
ean section or felt before manual removal of an 
attached placenta. The incidence in this series is 
just over 1 per cent of the deliveries. Others 
give incidence figures of 1 in 250 or 1 in 380. 
The high incidence reported here is due to un- 
usual selection as this is the only hospital in the 
area that handles abnormal obstetrics. The in- 
cidence in booked cases is 0.32 per cent. The 
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percentages by type and the per cent of each 
type that required transfusion are presented in 
the following table: 


Type 1 2 3 4 Total 
Per cent 16.5 29.8 41.7 12.0 100.0 
Per cent trans- 

fused 35.0 42.1 51.5 75.5 491 


* which weighed 4 pounds or more. 


In general the aim of management was to 
prolong the pregnancy to 37 to 38 weeks. In 29.8 
per cent at least 14 days elapsed from admission 
to diagnostic vaginal examination. An additional 
12.4 per cent were in the hospital 6 to 13 days 
prior to delivery, so that altogether 42.2 per cent 
of the patients were treated conservatively to 
gain a mature infant. The constant availability 
of cross-matched blood for these patients is 
stressed. Patients at or within 3 weeks of term 
were not managed any more conservatively than 
was necessary to type and cross-match blood. 

X-ray placentography was performed (from 
1952 onward) in most of the early cases and 
in the later cases where there was clinical doubt. 

When bleeding has stopped and the x-ray 
findings are negative or doubtful the patient is 
allowed to return home if she lives nearby. If 
the x-ray is unequivocally negative and the head 
engages she is allowed to return home even if 
she lives at a distance. 

Eighty-one per cent were treated by cesarean 
section. There were no maternal deaths in the 
entire group. 

There were 246 infants delivered. The over- 
all perinatal mortality was 12.6 per cent. In 
term infants the loss was 5.6 per cent and in pre- 
mature infants it was 31.4 per cent. Twenty-one 
premature infants (including 2 abnormal ones) 
were delivered vaginally and 9 of the 19, or 47.4 
per cent, were lost; of 46 premature infants de- 
livered abdominally, only 21.8 per cent were 
lost. Of the full-term infants the death rate was 
16.5 per cent for vaginal delivery and 33 per 
cent for cesarean section. The combined rates 
are 7.6 per cent for cesarean section and 33.3 
per cent for vaginal delivery. 

Two cases are reported where severe uncon- 
trollable hemorrhage followed vaginal examina- 
tion prior to admission. In both of the cases the 
infant did not survive. 

Analysis reveals that in 8 cases conservatism 
in the face of persistent hemorrhage may have 
contributed to the loss of the infants, all of 
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The value of x-ray placentography is assessed 
and the author feels an accuracy of 85 to 90 
per cent can be expected. 

Jack Lipman 


Rendle-Short: Prognosis for Foetus of Mothers 
of Forty Years of Age and Over, p. 
657. 
The records of the Jessop Hospital for Women, 
Sheffield, were reviewed for the years 1952 to 
1956, inclusive. This hospital deals mostly with 
abnormal obstetrics and these figures are not 
necessarily representative of the general popula- 
tion. The length of follow-up varied from 10 
days to 1 year and no special attempt was made 
to recall the children for special observation. 
The neonatal death rate for the infants of 
women over 40 was 27.4 per 1,000 live births 
and 23.1 per 1,000 live births for women under 
40. The women over 40 were delivered of 7.8 


per cent premature infants while the women- 


under 40 were delivered of 9.9 per cent prema- 
ture babies. This difference is not statistically 
significant. 

The stillbirth rate shows that the prognosis 
is worse for the fetus of a mother 40 years old 
or older, the figures being 59.0 per 1,000 births 
for the older group as against 40.8 per 1,000 
for the infants of younger women. 

The effect of parity on the older women’s 
pregnancies is presented. Seventy-three of 75 
mothers having their first baby over the age of 
40 had a live child. All but two of the deaths 
occurred among the babies of mothers who had 
had 2 or more pregnancies. 

The incidence of Mongolism was 11.4 per 
1,000 live births. The incidence of other major 
congenital abnormalities was too small to be of 
significance. 


Jack Lipman 


Journal of Pediatrics 

Vol. 55, July, 1959. 

*Koch, C. A., et al.: Hyperbilirubinemia in Pre- 
mature Infants—A Follow-up Study, p. 
23. 

*Summer, G. K., and Goulson, J. P.: Heme 
Pigment and Bilirubin Rebound Follow- 
ing Exchange Transfusion in Infants 
With Erythroblastosis Fetalis, p. 30. 

*Dancis, Joseph: The Placenta, p. 85. 

Koch et al.: Hyperbilirubinemia in Premature 
Infants, p. 23. 

In 1953 serial determinations of the serum bili- 
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rubin were made on 100 consecutive premature 
infants. Forty-nine children were re-examined at 
age 2 to 3, for the detection of clinical evidence 
of kernicterus. Five children (10 per cent) had 
neuromuscular abnormalities highly suggestive 
of kernicterus. All of these children had dis- 
played serum bilirubin levels of over 20 mg. per 
100 ml. during their neonatal periods. 

Schuyler G. Kohl 


Summer and Goulson: Heme Pigment and Bili- 
rubin Rebound Following Exchange 
Transfusion in Infants With Erythro- 
blastosis Fetalis, p. 30. 

This study was undertaken in order to charac- 
terize spectrophotometrically the absorption pat- 
terns of bilirubin and heme pigments in serum 
before and after repeated exchange transfusions; 
to compare clearance of bilirubin and heme pig- 
ments from serum by exchange transfusion; and 
to assess the extravascular reservoir and gradient 
between this space and plasma. 

Clearance of these substances from serum by 
exchange transfusion is related to the persistence 
of substantial amounts in the tissues. There is a 
rise of bilirubin and heme pigments in serum 
following exchange transfusion. This is the result 
of the establishment of new equilibria between 
the extravascular space and the plasma. “The 
factors determining the distribution, movement 
and pathologic effects of these compounds are 
poorly understood.” 

Schuyler G. Kohl 


Dancis: The Placenta, p. 85. 

This short contribution on the placenta is writ- 
ten with considerable awareness of the varying 
interests of the readers of the journal. The 
author succeeds in presenting his material with 
sufficient detail to be interesting and stimulating 
but not so detailed as to be discouraging to the 
uninitiated. 

The material is presented under several head- 
ings: Comparative Placentation, Endocrine Func- 
tion, Placental Transfer, Oxygen and Carbon 
Dioxide, Proteins, Carbohydrates, Lipids, Elec- 
trolytes, Endocrine Transfer, and Pathology. 

The author wanted to “present a coherent 
story of the current concepts of the placenta.” 
He has succeeded admirably. The bibliography 
is a presentation of the “recent and more in- 
clusive publications, those that will most con- 
veniently provide an entree to the literature for 
the interested reader.” 


Schuyler G. Kohl 
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Lancet 

Vol. 2, Nov. 14, 1959. 

Rifkind, B. M.: Serum-Amylase Levels During 
Steroid Therapy, p. 826. 

Nov. 21, 1959. 

Way, Stanley, Hetherington, Joan, and Galloway, 
D. C.: Simultaneous Cytological Diag- 
nosis of Cervical Cancer in Three Sis- 
ters, p. 890. 


The Practitioner 

Vol. 183, August, 1959. 

*Symposium on Heredity and Hereditary Dis- 
ease: 

Sorsby, A.: Principles of Heredity. 

Carter, C. C.: Heredity and Congenital Mal- 

formation. 

Cowie, V.: Heredity and Mental Disease. 

Parkin, D. M.: Blood Groups and Heredity. 

Motulsky, A. G., and Gartler, S. M.: Con- 

sanguinity and Marriage. 

Crew, G. A. E.: Heredity and Sex Determi- 

nation. 

Bender, S.: Twins and Heredity. 

Symposium on Heredity and Hereditary Disease. 
Increasing interest in the problems of heredity 
have resulted in publication of a symposium on 
“Heredity and Hereditary Disease.” The sub- 
ject is a vast one and highly technical, but the 
contributors have obviously taken great pains to 
discuss the various problems simply and clearly. 

Hereditary diseases are seen in every branch 
of medicine. At the turn of the century infant 
deaths from congenital malformations con- 
tributed relatively little to the total infant mor- 
tality of over 100 per thousand, for 5 per thou- 
sand were due to major anomalies. Now that 
little more than 20 per thousand die during the 
first year of life, the 5 per thousand who still 
die of congenital malformations are a matter of 
great concern. In addition to causing about one 
in four of infant deaths, about one child in 50 
is born with a malformation not resulting in 
mortality but in considerable morbidity. 

In general, congenital malformations are due 
to genetic or environmental factors or both. As 
a result of the great advances made in the field 
of cytology, it is now possible to recognize two 
main classes of pure genetic change. These are 
the result of chromosome and gene mutations. 
In Klinefelter’s syndrome the chromosome ab- 
normality has been shown to be an extra sex 
chromosome; these children have two X-chromo- 
somes as well as a Y-chromosome. In Tur- 
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ner’s syndrome, in contrast, the patients have 
one sex chromosome missing and have only 
a single X-chromosome. Numerous malfor- 
mations are known to be due to gene muta- 
tions, but fortunately most of them are rare, 
In regard to environmental etiology, the discoy- 
ery that rubella in the first 3 months of preg- 
nancy could cause congenital malformation, as 
well as the experimental production of malfor- 
mations by vitamin deficiency, hormone de- 
ficiency, hormone injection, low oxygen pressure, 
and other external agents, have given promi- 
nence to environment as being capable of caus- 
ing malformation. There is also good evidence 
from twin and family studies that many common 
severe malformations have a mixed genetic and 
environmental causation. Examples of these are 
anencephaly, meningocele and meningomyelo- 
cele, congenital malformations of the heart, py- 
loric stenosis, and congenital dislocation of the 
hip. 

The observation that mental disorder runs in 
families has long been made. Notable work in 
population genetics has given new insight into 
the inheritance of neurological and mental dis- 
eases. When advice is sought on a specific prob- 
lem connected with the inheritance of mental 
disease, not only is a knowledge of genetics re- 
quired but also an accurate psychiatric assessment 
of the disorder. 

Blood groups are genetically determined. The 
discovery of the various blood group systems 
which occur in man along with intensive search 
and identification of specific antibodies related 
to them represents one of the greatest advances 
of our time in the elucidation of transfusion 
reactions and disorders caused by isoimmuniza- 
tion. The blood group antigens, which were 
originally regarded as belonging only to the 
province of the immunologist, are now being 
studied intensively by biochemists, who have 
isolated substances which possess specific blood 
group properties and are elucidating the chemical 
structures responsible for their serological speci- 
ficity. 

Sex determination depends essentially on the 
character of the sex chromosomes. The cytologi- 
cal method of determining “nuclear sex” previ- 
ously mentioned has become available during the 
last decade. Properly prepared and stained micro- 
scopic slides of cells, such as those from oral 
mucosal smears will show drumstick-like masses 
of nuclear material to be present in the female 
and not in the male. While the genetic sex of 
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the individual is determined at the moment of 
conception, the distribution of the chromosomes 
during gametogenesis may be abnormal and a 
nucleus can come to contain more or less than 
the normal 46. The fertilized ovum can come to 
possess one single sex chromosome, or three; it 
can be XXY or XXX and result in an inter- 
sexual condition or even sex reversal. Hormonal 
effects following fertilization and during develop- 
ment may also influence sex determination; and 
it is well established that partial masculinization 
in the human female can result from a disturb- 
ance of the male-female sex hormone balance 
due to disease of a member of the endocrine 
system or as a result of the administration of 
hormones. 

Studies of twins, particularly of the monozy- 
gotic type, have proved to be valuable in assessing 
the relative parts played by heredity and environ- 
ment in the development of an individual and 
in his resistance and susceptibility to disease. 


Wiener medizinische Wochenschrift 
Vol. 109, March 28, 1959. 
*Drobnjak, P.: Fertility and Genital Tuberculo- 
sis in Women, p. 275. 
*Brandl, K., and Griinberger, V.: Incidence of 
Cervical Erosion, p. 380. 
Drobnjak: Fertility and Genital Tuberculosis in 
Women, p. 275. 
The author studied 56 cases of genital tuberculo- 
sis in a series of 700 sterile women whose men- 
strual secretions and endometria were studied. 
After antibiotic treatment of 51 women, there 
were 4 pregnancies in 3 patients; one of these 
was a normal delivery at term, 2 were missed 
abortions, and one was an ectopic pregnancy. 
One other patient with ectopic pregnancy was 
seen following antituberculosis treatment. Sub- 
sequent pregnancy was encountered only in 
women who had no palpable adnexal enlarge- 
ment. In the series of 51 patients with proved 
genital tuberculosis, the tuberculous condition 
was not always the only reason for sterility. Anti- 
tuberculous therapy with streptomycin and INH 
was not administered to patients during preg- 
nancy; in spite of the withholding of therapy, 
no further dissemination of the disease was en- 
countered during the pregnancies of any patients 
so followed. In a second group of 15 women with 
palpable adnexal masses, no pregnancy followed 
conservative treatment of the tuberculosis; it 
appears that functional healing of tuberculous 


Selected abstracts 1223 


salpingitis as the result of streptomycin and INH 
therapy is not to be expected when the adnexal 
lesion is well defined. The author recommends 
the application of early diagnostic measures to 
rule out the possibility of tuberculosis in patients 
undergoing investigations for sterility and in- 
fertility. 

Douglas M. Haynes 


Brandl and Griinberger: Incidence of Cervical 
Erosion, p. 380. 
The authors make a distinction between true 
erosion, implying a complete epithelial ulceration, 
and “pseudoerosion,” or glandular and cystic 
transformations of the external os and congenital 
ectropion. They suggest that all pseudoerosions 
be designated as erythroplakia. In 1954, the 
authors studied 2,000 women from the outpa- 
tient department of the First University Women’s 
Clinic in Vienna; in this series there were 205 
cases of erosion. In 500 other women who came to 
the outpatient clinic for other complaints, 
erosions were found 63 times. The incidental 
finding that erosions were more frequently en- 
countered in patients without gynecologic symp- 
toms than in patients with such symptoms gave 
rise to the present study. 

From January, 1955, to September, 1959, 17,- 
496 patients were observed in the outpatient 
clinic of the First University Women’s Clinic; 
13,131 of these patients came because of gyne- 
cologic symptoms, and the remaining 4,365 ap- 
peared for examination only. Of the 13,131 
women with gynecologic symptoms, 2,°60 pre- 
sented a picture of a macroscopically evident 
erosion of the portio vaginalis (17.2 per cent). 
All erosions were routinely investigated by re- 
peated Papanicolaou smears, colposcopy, and 
colpomicroscopy. The present paper does not deal 
with the incidence of early carcinoma in the 
series. In the 4,365 symptom-free patients, there 
were 492 cases of cervical erosion. The collected 
figures from this study show that erosion of the 
cervix represents a frequent gynecologic condi- 
tion. Approximately 17.2 per cent of women 
seeking gynecologic attention for symptoms had 
an erosion, and erosions were present in f1.2 per 
cent of asymptomatic patients. The authors em- 
phasize that these findings make it desirable that 
frequent gynecologic examination be performed 
on all women. 


Douglas M. Haynes 
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Zeitschrift fir Geburtshilfe und 

Gynakologie 

Vol. 153, August, 1959. 

Bayer, R., and Hoff, F.: Prototype Experiments 
to Demonstrate Stimulation of the Non- 
Pregnant, Pregnant, and Parturient Hu- 
man Uterus by Fear and Pain, p. 105. 

*Bernhard, Jochen: Animal Studies on the De- 
velopment of Endometriosis, p. 112. 

Kardos, F.: The Value of Hysterosalpingography 
in Evaluation and Surgical Treatment 
in Tuberculosis of the Female Genital 
Tract, p. 137. 

Aldea, A., Filipescu, I., and Cristea, A.: Genital 
Tuberculosis and Menstruation, p. 150. 

Pelkin, S.: The Function of the Corpus Luteum 
in the Presence of Pulmonary Tuber- 
culosis, p. 164. 

Ueda, Yasuo, Omichi, J., and Matsuura, S.: 
Corpus Luteum Hormone in Threatened 
Abortion, p. 172. 
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Bockisch, H., and Brautigam, H. H.: Experi- 
mental and Clinical Investigation of 
Analgesia and General Effect of the 
Implanted Calf Pituitary, p. 186. 

Bernhard: Animal Studies on the Development 
of Endometriosis, p. 112. 

Working with rabbits, it was first attempted to 

show experimentally, whether endometrial frag- 

ments can induce differentiation of mesenchymal 
tissue to endometrium. Devitalized decidual tis- 
sue obtained 5 days before term was implanted 
subcutaneously in the donor animal and also in 
2 virgin rabbits of the same age (7 months). All 
of them developed endometriosis in the area of 
the transplantation. When fetal liver, lung, 
heart muscle, and placenta were used in a similar 
manner, it was shown that the reaction is specific 
for endometrium, since none of the other tissues 

“took.” 

Walter F. Tauber 
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Hysterography in postmenopausal 
uterine bleeding 
To the Editors: 

I read with a great deal of interest the clinical 
problem entitled “Postmenopausal Uterine Bleed- 
ing” which appeared on page 1347 of the Decem- 
ber, 1959, issue of the JourNaL. Both of the 
consultants came to the same conclusion as to 
the management of this particular problem, even 
though they differed somewhat in the timing of 
definitive therapy. 

It occurred to me, however, that, in spite of 
the stated dictum that “when a patient presents 
herself with the above problem, all diagnostic 
procedures aimed at either proving or elimi- 
nating a tentative diagnosis of malignancy must 
be carried out,” a very helpful diagnostic proce- 
dure, namely, hysterography, was not mentioned 
by either of the consultants. 

It has been my experience that, in these 
difficult diagnostic situations, hysterography is a 
most informative diagnostic test and can be very 
helpful in determining whether hysterectomy is 
indicated in the patient with postmenopausal 
bleeding with no evident gross pathology. 


Isador Forman, M.D. 
302 S. Nineteenth Street 


Philadelphia 3, Pennsylvania 
Dec. 29, 1959 


Reply by Dr. TeLinde 
To the Editors: 

In reply to the letter from Dr. Isador 
Forman, inquiring as to why hysterography was 
not done in the case of the woman with recur- 
rent postmenopausal bleeding, my answer is a 
simple one: I do not believe in doing unneces- 
sary diagnostic procedures. 

I do not believe the hysterogram could give 
us any further information than we already had 
by curettage and exploring the uterine cavity 
with the polyp forceps. In fact, hysterograms in 
general, and almost any data that could be 
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gotten by doing a hysterogram on this patient, 
would have a tendency to confuse the issue 
rather than clarify it. 


Richard W. TeLinde, M.D. 
Johns Hopkins Hospital 
Baltimore 5, Maryland 
Jan. 13, 1960 


Reply by Dr. Reis 
To the Editors: 

For many years I had a not inconsiderable 
experience with hysterography, and I have given 
up this procedure as a diagnostic method. In 
the first place, hysterography has a limited per- 
centage of accuracy. If I may quote from an 
article by William J. Sweeney (Obst. & Gynec. 
11; 640, 1958), in which he summarizes the ex- 
perience in the Department of Obstetrics and 
Gynecology of Cornell University Medical Col- 
lege, he reviewed 1,000 consecutive hystero- 
salpingograms. He found that 578 showed some 
abnormality and that in 55.2 per cent the pre- 
operative diagnoses were not confirmed and a 
further 10.5 per cent were equivocal. This means 
that this method was diagnostic in only 35.6 
per cent. 

These results closely parallel our own experi- 
ence. It seems, therefore, that this method car- 
ries too low an incidence of diagnostic accuracy 
to warrant its use. A method that is uncomforta- 
ble, expensive, time-consuming, and carries at 
the same time the risk of uterine invasion, which 
in two thirds of the incidence is valueless and 
misleading, should not be universally adopted as 
a routine diagnostic procedure. 

In our opinion, hysterography belongs in that 
ever-growing group of diagnostic procedures 
which so often has turned out to be futile and 
misleading. 


Ralph A. Reis, M.D. 
104 South Michigan Ave. 
Chicago 3, IIllinots 
Feb. 15, 1960 
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Cauterization of the uterus 


To the Editors; 

The paper on “Habitual Premenstrual Spot- 
ting Following Electrocauterization of the Cervix: 
A Newly Observed Phenomenon,” by Louise 
Branscomb, was of great interest to me in that 
I have been conducting a “Cervicitis Clinic” over 
26 years. She is to be congratulated for this 
excellent paper. 

She stated in her article, “The blebs develop 
between the radiating strokes made by the 
cautery or at the distal ends of these strokes. In 
the latter case the lesion may take the form of 
an arc or an almost complete circle about the 
cauterized area.” 

Years ago this lesion was seen often. Tissue 
sections and colored photographs of this condi- 
tion have been exhibited at several meetings of 
the Southern Medical Society and at other 
medical meetings throughout America. 

In the Cervicitis Clinic where more than 
10,000 cervical ectropions have been cauterized, 
this lesion has been eliminated by use of the 
“whole erosion” cauterization technique devel- 
oped in the Cervicitis Clinic, in the City- 
County Hospital, Jefferson Davis Hospital, and 
in the Obstetrical and Gynecological Research 
Institute here in Houston, Texas. 

I cannot see the rational of “radiating strokes” 
cauterization because the erosion consists of 
“endocervical columnar cells” covering the face 
of the cervix. All these cells must be destroyed, 
and the method that has been found to do this 
best has been the “whole erosion” cauterization 
technique. This technique has now been in use 
over 15 years and more than 5,000 cases of 
cervicitis have been treated. 

A flat tip type cautery is used. The tip of the 
cautery is bent about 160 degrees so that, after 
the cautery is hot, the flat side of it can be 
applied directly to the whole erosion (ulcer) 
until the whole erosion turns white. With use of 
this technique the “endocervical columnar cells” 
are destroyed and the underlying connective tissue 
is not burned as much as when the radial strokes 
are used. 

It is well known that the less the underlying 
connective tissue is burned, the less amount of 
scar tissue will be formed. With the “whole 
erosion” technique less scar tissue is formed and 
the blebs that Dr. Branscomb so ably described 
do not occur. It has been said that an ounce 
of prevention is worth a pound of cure, so the 
whole erosion technique is suggested in almost 
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all cervical erosions. With use of this technique, 
the lesions here described will not be formed, 
there will be less scar tissue postoperatively, and 
the cervix will be more smooth and normal-ap- 
pearing and not so lumpy as when the too deep 
radial strokes are made. 

It has also been found in the Research In- 
stitute that, with a vaginocervical medication 
with a pH of 1.8 to 2.4 placed in the cervix 
after cauterization, all “endocervical columnar 
cells” which were not destroyed by the cautery 
would be destroyed by the constant low pH 
medication. With use of this medication after 
cervical cauterization, no such lesions as given in 
Dr. Branscomb’s paper will be formed. We have 
found a way to lower the vaginal pH to 1.8 to 
2.4 without causing a burning or irritation. In 
this new low pH medication there is also vagino- 
cervical adhesives which cause the medication 
to adher to the vaginal walls for 7 to 64 days, 
thereby keeping the vaginal canal at a low pH 
for days. 

Experimentally, cervical ectropions (ulcer) 
have been destroyed when the vagina is filled 
with this new low pH powder twice weekly for 
3 weeks. The cervical columnar cells die at so low 
a constant pH of 1.8 to 2.4, but the squamous 
vaginal epithelial cells are stimulated to grow 
and will grow over the area where the columnar 
cells were destroyed. 

Dr. Branscomb also stated, “The only effective 
treatment has been conization of the cervix with 
a knife.” It is hoped that not too many “knife- 
happy surgeons” will see this because, if they 
do, there will be too many patients with small 
red areas sent to the hospitals for operation. I 
am afraid that not only the red areas on the 
cervix will be removed, but most of, or all of, 
the women’s pelvic female organs. 

Karl John Karnaky, M.D., Director 


Obstetrical @ Gynecological 
Research Institute 


2614 Crawford 
Houston 4, Texas 
Jan. 28, 1960 


Reply by Dr. Branscomb 
To the Editors: 

I wish to thank Dr. Karnaky for his interest 
in my recent paper on “Habitual Premenstrual 
Spotting Following Electrocauterization of the 
Cervix.” 

Dr. Karnaky’s statement that destruction of all 
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cautery tip used lightly will prevent formation of 
the blebs fits in with my observation that these 
lesions develop between the stroke of the cautery 
where all the epithelium has not been destroyed. 

The spotting observed does not always orig- 
inate in the blebs seen on the portio. In a few no 
bleb is ever observed but the premenstrual spot- 
ting develops anyway. In others after the spotting 
has developed, existing blebs have been destroyed 
but spotting continued. However, it may be that 
doing a lighter cauterization as Dr. Karnaky sug- 
gests would prevent the bleeding from occurring. 
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I agree with Dr. Karnaky that it would be 
lamentable if my article led to unnecessary pelvic 
operations. As the original article stated, one 
of the reasons for publishing it was to point out 
that major operations are never indicated for 
the phenomena. If the patient wishes treatment, 
the knife conization of the canal indicated should 
be superficial and it can be carried out in the 
office. 


Louise Branscomb, M.D. 
2229 Arlington Ave., South 
Birmingham 5, Alabama 
March 26, 1960 
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Item 


American Board of Obstetrics and 
Gynecology 


Applications for certification in the American 
Board of Obstetrics and Gynecology, new and 
reopened, Part I, and requests for re-examina- 
tion in Part II are now being accepted. All 
candidates are urged to make such application 
at the earliest possible date. Deadline for receipt 
of applications is Aug. 1, 1960. No applications 
can be accepted after that date. 

Candidates are requested to write to the office 
of the Secretary for a current Bulletin if they 
have not done so in order that they might be 
well informed as to the present requirements. 
Application fee ($35.00), photographs, and lists 


of hospital admissions must accompany all ap- 
plications. 

As announced in the current Bulletin, “after 
July 1, 1962, this Board will require a minimum 
of three (3) years of approved progressive 
Residency Training to fulfill the requirements 
for admission to examination. After the above 
date, training by Preceptorship will no longer 
be acceptable. Therefore the initiation of Pre- 
ceptorships will not be approved after July 1, 
1960.” 


Robert L. Faulkner, M.D., Secretary 
2105 Adelbert Road 
Cleveland 6, Ohio 


Erratum. The article, “The Incompetent Internal Os of the Cervix: Diagnosis and 
Treatment,” by A. F. Lash, which appeared on page 552 of the March, 1960, issue of the 
Journat, should have carried the following footnote: “Presented before a meeting of the 
Brooklyn Gynecological Society, March 18, 1959.” 
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(Abst. ) 
Anesthesia and analgesia, 1121-1148 
caudal, breech management with (Boyson and Simpson), 
1121 
chloroform, hepatic effects (Fot¢), 1142 
endotracheal, for cesarean segtion with changes in pla- 
cental permeability ALuft), 1039 (Abst.) 
hypnosis (August), 1131 / 
for infants and children ASmith), 617 (B. rev.) 
obstetrical, Fluothane jn (Sheridan and Robson), 1035 


nuclear chromatin of (Bearn), 830 


(Abst. ) 
principles and prac (Crawford), 825 (B. rev.) 
spinal, physiology of (Greene), 825 (B. rev.) 
Anomalies, congenital, mortality of children with (Wallace 
and Sanders), 201 (Abst.) 
Anomaly, sex chromosome, in gonadal dysgenesis (Ford et 


al.), 201 (Abst.) 
Anorexia nervosa (Greenblatt and Dolkart), 604 (Clinical 
problems) 
Antigen, Kidd (JK*) red cell, immunization to, during 
pregnancy (Bailey et al.), 621 (Abst.) 
Antihypertensive drug, new, potent (Page and Dustan), 1034 
(Abst. ) 

Appendix, mucocele of, caused by endometriosis (Kohout), 
1181 

vermiform, endometriosis of (Lane), 372 

Arborizations in cervical smears (Shabanah), 413 (Corre- 

spondence ) 
(reply) (Schwalenberg and Efstation), 414 (Corre- 

spondence) 

Artery, umbilical, congenital absence (Benirschke and 
Bourne), 251 

Ascorbic acid level and ovulation (Nakajima), 410 (Abst.) 

Asiatic Congress of Obstetrics and Gynaecology, second, 1040 
(Item) 

Atresia of vagina, new surgical approach (Sargis et al.), 67 
Atypism, endometrial gland cell in presence of trophoblast 
(Roach, Guderian, and Brewer), 680 
Autoinsemination, successful (Weisl), 415 (Correspondence) 

(reply) (Walters and Kaufman), 415 (Correspondence) 
Awards, manuscript, for 1960, 832 (Item) 


B 


Bacterial flora in vaginitis (Butler and Beakley), 432 
shock, enterobacillary, septicemia and, in septic abortion 
(Deane and Russell), 528 
Bactericlogy, vaginal vaginitis and, 432-450 
Bartholin (vulvovaginal) cysts, marsupialization of (Jacob- 
son), 73 


Basal cell and basal-squamous cell carcinomas of vulva 
(Marcus), 461 
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Basement membranes in female genital tract (Lamb, Fucilla, 
and Greene), 79 

Benign conditions, vaginal hysterectomy for (Flamrich), 1038 
(Abst. ) 

Bilateral functioning cystadenofibromas of ovaries (Poshya- 
chinda et al.), 995 

Bilharziasis (Shafeek), 827 (Abst.) 

Bilirubin rebound, heme pigment and, after exchange trans- 
fusion in infants with erythroblastosis fetalis (Sum- 
mer and Goulson), 1221 (Abst.) 

Biology, radiation, cancer and (Symposium), 826 (B. rev.) 

Biopsy of entire endocervix, new instrument for (Lis De 
Vijnovich), 1205 

manual (Hardy, Griffin, and Rodriquez), 618 (B. rev.) 
ring (cold knife conization) bloodless technique (Scott, 
Welch, and Blake), 62 

Birth frequency curve, distortion (King), 399 (Re-evalua- 

tion) 
projections, short-range (Schachter, Waggoner, and 
Whelpton), 409 (Abst.) 

Births, geographic an:i seasonal variations in (Pasamanick, 
Dinitz, and Knobloch), 409 (Abst.) 

Bishydroxycoumarin, antepartum thrombophlebitis treated by 
long-term use of (Feldman and Smith), 810 

Bladder, ileal, physiological response (Jude, Harris, and 
Smith), 1036 (Abst.) 

Bleeding, uterine, abnormal, 1-23 

blood dyscrasia (Radman), 1 
coagulation studies in (Seaman and Benson), 5 
anovulatory dysfunctional, management (Taymor and 
Sturgis), 316 
postmenopausal, hysterography in (Forman), 1225 (Cor- 
respondence ) 
(reply) (Reis), 1225 (Correspondence) 

(reply) (TeLinde), 1225 (Correspondence) 
psychogenic origin (Heiman and Shapiro), 11 
vaginal, unexplained, during pregnancy (Douglas, Weseley, 

and Schwartzman), 665 
Blood of adult and fetal llamas, oxygen dissociation curves 
of (Meschia et al.), 623 (Abst.) 
dyscrasia in abnormal uterine bleeding (Radman), 1 
flow, uterine, and metabolism, in pregnant sheep at high 
altitude (Huckabee et al.), 623 (Abst. ) 
and uterine metabolism, measurement of (Assali, 
Rauramo, and Peltonen), 86 
incompatibility, ABO(H), as cause of infertility (Behr- 
man et al.), 847 
maternal and cord, measurements of vasopressinase in 
(Barnes and Sawyer), 1053 
and fetal, oxygen tension in (Vasicka et al.), 1041 
pressure, systolic, of normal babies, changes during first 
twenty-four hours of life (Ashworth et al.), 406 
(Abst. ) 
proteins, eiectrophorectic studies, in pregnancy, puerper- 
ium, and newborn infants (Milles, Teton, and 
Rabinovitz), 99 
studies, fetal (Battaglia et al.), 1037 (Abst.) 
type and Rh factor in carcinoma in women (Preisler, 
Sigmond, and Stegmann), 411 (Abst.) 
volume changes, plasma and, in late and prolonged preg- 
nancy (Cope), 829 (Abst.) 
whole, and stored plasma, risk of hepatitis from (Hox- 
worth, Haesler, and Smith), 1036 (Abst.) 
Book reviews, 404, 614, 820, 1217 
Books received 194, 619, 827, 1216 
Bradycardia fetal, and maternal hypotension (Hon, Reid, 
and Hehre), 209 
Breech management with caudal anesthesia (Boyson and 
Simpson), 1121 
British obstetrician, maternity services and (Bender), 299 
Bromelain, effect on uterine isthmus (Youssef), 1161 
papain and, action on uterus (Hunter et al.), 428 
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Cancer (see also Carcinoma) 
(Raven), 614 (B. rev.) 
biology, radiation and (Symposium), 826 (B. rev.) 
of cervix (Michalzek), 618 (B. rev.) 
circumcision and, statistical considerations (Wynder, 
Mantel, and Licklider), 1026 (Re-evaluation) 
cytologic prognosis (Graham), 700 
histochemical methods applied to (Hopman), 346 
normal epithelium and, 330-371 
surgical treatment of complications of irradiation therapy 
(Dean and Taylor), 34 
uteri, evaluation of cytology as aid in prognosis and 
treatment (Kaufmann and Khan), 470 
chemotherapy screening, large-scale, tissue culture cyto- 
toxicity test for (Toplin), 622 (Abst.) 
conference, fourth national, 832 (Item) 
of ovary, chlorambucil in treatment (Masterson, Calame, 
and Nelson), 1002 
uterine, responsibilities of obstetrician-gynecologist in 
treatment (Arneson), 833 
Cancerous epithelium and stroma in uterine cervix, junction, 
electron microscope studies (Dougherty), 330 
Carbohydrate metabolism in normal labor, changes of some 
components (Hodr, Herzmann, and Janda), 410 


(Abst. ) 
Carcinoma (see also Adenocarcinoma; Cancer; Choriocar- 
cinoma) 
of cervix, cystometry during radiation for (Naujoks), 1039 
(Abst. ) 


intraepithelial, patterns of early invasion from (Fioler 
and Boyes), 1034 (Abst.) 
pelvic exenteration for (Silva, Friedell, and Parsons), 
1035 (Abst. ) 
postoperative radiotherapy for (Nolan), 892 
and pregnancy (Stander and Lein), 164 
treatment by radical hysterectomy following central ir- 
radiation (Hollenbeck), 944 
of Fallopian tube, primary (Hayden and Potter), 24 
primary, of vagina (Arronet, Latour, and Tremblay), 455 
in situ of cervix and adenocarcinoma of endometrium 
(Mulla), 370 
response of, to radiation therapy (Nolan), 914 
thyroid, metastatic, sterility after radioiodine for (Kam- 
mer and Goodman), 1035 (Abst.) 
of vulva (Way), 692 
basal cell and basal-squamous cell (Marcus), 461 
management (Collins and Nolan), 1207 (Clinical prob- 
lems) 
in women, blood type and Rh factor in (Preisler, Sigmond, 
and Stegmann), 411 (Abst.) 
Cardiac arrest and resuscitation (Stephenson), 826 (B. rev.) 
patients, physical working capacity, blood and heart vol- 
umes in (Robbe), 195 (Abst.) 
resuscitation of newborn infant (Rahter and Herron), 249 
rhythm, effect of cyclopropane and oxytocics on, im 
parturient woman (Ichiyanagi and Morris), 620, 
1033 (Abst. ) 
Cardiovascular disease, hypertensive, with superimposed tox- 
emia (Holly and Danforth), 1211 
Caudal analgesia for vaginal delivery, I and II (Bush) 19, 
197 (Abst.) 
anesthesia, breech management with (Boyson and Simp- 
son), 1121 
Cauterization of uterus (Karnaky), 1226 (Correspondence) 
(reply) (Branscomb), 1226 (Correspondence) 
Central Association of Obstetricians and Gynecologists award, 
416 (Item) 
meeting, 416 (Item) 
transactions of twenty-seventh annual meeting, 833 
Cerebral palsy, problems associated with determining etiology 
(Nabors), 932 
Cerebrospinal fluid, maternal and fetal, oxygen tension in 
(Vasicka et al.), 1041 
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Cervical amputation, Osiander’s (Dickstein), 831 (Corres- 
pondence ) 
(reply) (McCall), 831 (Correspondence) 
erosions, enzymatic debridement (Friedman, Little, and 
Sachtleben), 474 
incidence (Brandl and Griinberger), 1223 (Abst.) 
glucose as indicator of ovulation (Siegler), 1169 
incisions and lacerations, 557-566 
in present-day obstetrics (Carrow), 557 
incompetence, current therapy (Baden and Baden), 545 
pregnancy (Sherwin and Berg), 259 
smear, Class III, significance (Hall and Rosen), 709 
smears, arborizations in (Shabanah), 413 (Correspondence) 
(reply) (Schwalenberg and Efstation), 414 (Corre- 
spondence) 
Cervicectomy following supravaginal hysterectomy (Planas), 
480 
Cervix, cancer (see Cancer of cervix; Carcinoma of cervix) 
disorders, diagnosis and treatment, 470-485 
habitual premenstrual spotting after electrocauterization of 
(Branscomb), 16 
histochemical methods applied to benign and malignant 
squamous epithelium (Hopman), 346 
incompetent, 544-556 
internal os, diagnosis and treatment (Lash), 552 
junction of cancerous epithelium and stroma in, electron 
microscope studies (Dougherty), 330 
normal, epithelium of, studied with electron microscopy 
and histochemistry (Ashworth, Luibel, and Sand- 
ers), 1149 
postpartum, Twin Ring Retractor for (Seiger), 565 
primary endometriosis (Overton, Wilson, and Dockerty), 
768 
and uterus, epithelial tumors, histochemical study by 
fluorescence technique (Louis), 336 
Cesarean section, endotracheal anesthesia for, with changes 
in placental permeability (Luft), 1039 (Abst.) 
for fetal distress (Mintz) 224 
previous, trial of labor in patients with (Reyes Ceja), 
199 (Abst. ) 
Childbirth, painless, psychosomatic methods in (Chertok), 
820 (B. rev.) 
Children, ovarian tumors in (Radman and Korman), 989 
Chlorambucil in treatment of cancer of ovary (Masterson, 
Calame, and Nelson), 1002 
Chloroform anesthesia, hepatic effects (Fote), 1142 
Cholesterol, placental transmission (Gelfand et al.), 117 
Choriocarcinoma, hydatidiform mole and, 1085-1095 
Chorion, human amnion and, microscopic anatomy (Bourne), 
1070 
Chromatin, nuclear, of anencephalic fetuses (Bearn), 830 
(Abst. ) 
sex, ratio of male to female embryos as determined by 
(Tricomi, Serr, and Solish), 504 
Chromosome anomaly, sex, in gonadal dysgensis (Turner’s 
syndrome) (Ford et al.), 201 (Abst.) 
Chromosomes in patient with Mongolism and Klinefelter 
syndrome (Ford et al.), 201 (Abst.) 
somatic, in Mongolism (Jacobs et al.), 201 (Abst.) 
Cincinnati, perinatal mortality surveys in two small private 
hospitals (King), 876 
Circumcision and cervical cancer, statistical considerations 
(Wynder, Mantel, and Licklider), 1026 (Re- 
evaluation) 
Clamp, umbilical cord, nylon disposable (Payton), 1024 
Clinical problems 604, 1207 
Club, last stitch (Emge), 815 (Pertinent comments) 
Coagulation studies in abnormal uterine bleeding (Seaman 
and Benson), 5 
Cold knife conization (ring biopsy), bloodless technique 
(Scott, Welch, and Blake), 62 
Collapse, vascular, complicating septic abortion (Adcock 
and Hakanson), 516 
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Colpotomy, posterior, avenue for definitive pelvic operations 
(Smith and Morris), 52 

Common usage (Mohler), 412 (Correspondence) 

Congenital absence of one umbilical artery, incidence and 
prognostic implication (Benirschke and Bourne), 


251 


Conization, cold knife (ring biopsy) bloodless technique 
(Scott, Welch, and Blake), 62 
Convulsions, eclampsia without (Stein et al.), 266 
Cor pulmonale, trophoblastic pulmonary thrombosis with 
(Fahrner et al.), 829 (Abst.) 
Cord blood findings in ABO hemolytic disease (Tovey et 
al.), 406 (Abst. ) 
maternal and, measurements of vasopressinase in (Barnes 
and Sawyer), 1053 
clamp, umbilical, nylon disposable (Payton), 1024 
Corpus luteum, rupture, with massive intraperitoneal hemor- 
rhage (Rosenthal), 1008 
Correspondence, 412, 831, 1225 
Cul-de-sac retractor, self-retaining vaginal and posterior 
(Crisp), 1203 
Culture, tissue, human trophoblast in (Thiede), 636 
Curettage, dilatation and, as outpatient procedure (Men- 
gert and Slate), 727 
Cushing’s disease (hyperadrenocorticism) (Cohen, Chapman, 
and Castlemen), 196 (Abst.) 
Cyclopropane and oxytocics, effect, on cardiac rhythm in 
parturient women (Ichiyanagi and Morris), 620, 
1033 (Abst. ) 
Cystadenofibromas, bilateral, functioning, of ovaries (Poshya- 
chinda et al.), 995 
Cystometry during radiation for carcinoma of cervix 
(Naujoks), 1039 (Abst.) 
Cysts, Bartholin (vulvovaginal), marsupialization of (Jacob- 
son), 73 
Cytologic prognosis of cancer of cervix (Graham), 700 
smears, routine, value, in pregnancy (Schmitz, Isaacs, and 
Fetherston) 910 
Cytology, evaluation, as aid in prognosis of treatment of 
cancer of cervix uteri (Kaufmann and Khan), 


470 

exfoliative, of female genital tract, teaching slides, 203 
(Item) 

gynecological exfoliative, introduction to (Liu), 822 (B. 
rev.) 

uterine, false-positive report (Jennings et al.), 828 
(Abst. ) 


vaginal, with dry fixation technique, contribution on 
extended use of (Buchholz), 411 (Abst.) 

Cytotoxicity test, tissue culture, for large-scale cancer 
chemotherapy screening (Toplin), 622 (Abst.) 


D 


Death, fetal, before onset of labor (Grandin and Hall), 237 
Delivery, labor and, 172-186 
effect of meprobamate on (Inmon and Kitchings), 1139 
premature, late abortions and (Stamm), 821 (B. rev.) 
vaginal, caudal analgesia for, I and II (Bush), 196, 197 


(Abst. ) 
transverse presentation managed by (Winkler and Can- 
gello), 1096 
Dermatopathic melanosis of placenta (Ishizaki and Belter), 
1074 


Diabetes, pregnancy complicated by (Garnet), 140 

Dilatation and curettage as outpatient procedure (Mengert 
and Slate), 727 

Diverticulum of female urethra (Fleming), 199 (Abst.) 

Déderlein bacillus, bacterial flora in vaginitis before and 
after treatment with (Butler and Beakley), 432 

Dyscrasia, blood, in abnormal uterine bleeding (Radman), 1 

Dysgenesis, gonadal, tumors of gonads in, and male 
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pseudohermaphroditism (Teter and Tarlowski), 
321 
(Turner’s syndrome), sex chromosome anomaly in 
(Ford et al.), 201 (Abst.) 
Dysmenorrhea, absenteeism and (Svennerud), 196 (Abst.) 
Dyspareunia, surgery in alleviation (Agnew), 621 (Abst.) 


E 


Eclampsia without convulsions (Stein et al.), 266 
fulminating, treated by hypothermia (Malcolm et al.), 
407 (Abst.) 
Ectopic pregnancies, comment on three (Rosenfeld), 817 
(Pertinent comments) 
pregnancy, 255-265 
Editorials, 193, 403 
Electrocardiography, fetal, clinical value (Hon and Hess), 
1012 
Electrocauterization of cervix, habitual premenstrual spotting 
after (Branscomb), 16 
Electrolyte in human myometrium (Daniel, Hunt, and 
Allan), 417 
Electron microscope studies of junction of cancerous epi- 
thelium and stroma in uterine cervix (Dougherty), 
330 
microscopy and histochemistry, epithelium of normal cer- 
vix uteri studied with (Ashworth, Luibel, and 
Sanders), 1149 
Electronic evaluation of fetal heart rate (Hon, Reid, and 
Hehre), 209 
Electrophoretic patterns of serum proteins in twins (Gel- 
fand et al.), 122 
studies of serum proteins in pregnancy, puerperium, and 
newborn infants (Milles, Teton, and Rabin- 
ovitz), 99 
Electrovaginal potential recordings, evaluation, as thera- 
peutic guide in gynecological problems (Parsons, 
Whittaker, and Lemon), 736 
Embryos, ratio of male to female as determined by sex 
chromatin (Tricomi, Serr, and Solish), 504 
Emotional factors in pelvic pain (Gidro-Frank, Gordon, and 
Taylor), 1184 
Emotions, hypothalamic-pituitary functions and, in repro- 
duction (Heiman), 198 (Abst.) 
Endocervix, entire, instrument for biopsy of (Lis De 
Vijnovich), 1205 
Endocrinology of reproduction, recent progress in (Lloyd), 
823 (B. rev.) 
Endometrial gland cell atypism in presence of trophoblast 
(Roach, Guderian, and Brewer), 680 
Endometriosis, 1173-1183 
animal studies on development (Bernhard), 1224 (Abst.) 
interest in, and consequences (Meigs), 625 
mucocele of appendix caused by (Kohout), 1181 
pelvic oxyuris granuloma and (Lansman, Lapin, and 
Blaustein), 1178 
primary, of cervix (Overton, Wilson, and Dockerty), 768 
of vermiform appendix (Lane), 372 
Endometriotic implants, hormonal response of endometrium 
in (Roddick, Conkey, and Jacobs), 1173 
Endometrium, adenocarcinoma of, carcinoma in situ of 
cervix and (Mulla), 370 
hormonal response, in endometriotic implants (Roddick, 
Conkey, and Jacobs), 1173 
Endotracheal anesthesia for cesarean section with changes 
in placental permeability (Luft), 1039 (Abst.) 
Engagement of fetal head in Puerto Rican primiparas, sig- 
nificance (Salzman, Colburn, and Douglas), 1103 
Enterobacillary septicemia and bacterial shock in _ septic 
abortion (Deane and Russell), 528 
Enzymatic débridement of cervical erosions (Friedman, 
Little, and Sachtleben), 474 
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Epithelium, cancerous, and stroma, junction in uterine 
cervix, electron microscope studies (Dougherty), 
330 

normal, and cancer of cervix, 330-371 

of normal cervix uteri studied with electron microscopy 
and_ histochemistry (Ashworth, Luibel, and 
Sanders), 1149 

squamous, benign and malignant, of cervix, histo- 
chemical methods applied to (Hopman), 346 

Erosion, cervical, incidence (Brandl and Griinberger), 1223 
(Abst. ) 

Erythroblastosis fetalis caused by sensitization to factor 
(Geiger), 201 (Abst.) 

heme pigment and bilirubin rebound after exchange 
transfusion in infants with (Summer and Goul- 
son), 1221 (Abst.) 

Erythrocyte production and destruction during pregnancy 
(Pritchard and Adams), 750 

Estradiol, estrone, and estriol, isolation and _ identification, 
from human pregnancy urine (Oertel, West, and 
Eik-Ness), 1219 (Abst. ) 

Estriol, estrone, estradiol and, isolation and identification, 
from human pregnancy urine (Oertel, West, and 
Eik-Ness), 1219 (Abst.) 

Estrogen sensitivity of female urethra, 621 (Abst.) 

therapy, prolonged, in postmenopausal women (Wallach 
and Henneman), 1035 (Abst.) 

Estrone, estradiol, and estriol, isolation and identification, 
from human pregnancy urine (Oetrel, West, and 
Eik-Ness), 1219 (Abst.) 

Etiology of cerebral palsy, problems associated with deter- 
mining (Nabors), 932 

Exchange transfusion, heme pigment and bilirubin re- 
bound after, in infants with erythroblastosis fetalis 
(Summer and Goulson), 1221 (Abst.) 

Exenteration, pelvic, for carcinoma of cervix (Silva, 
Friedell, and Parsons), 1035 (Abst.) 

Extrapyramidal effects due to perphenazine (Trilafon) 
(Lutz, Kearney, and Babuna), 296 


F 


Fallopian tube, fibroma (Seidner and Thompson), 32 
primary carcinoma (Hayden and Potter), 24 
tumors, 24-33 

Fecal flora, acquisition by infants from mothers during 

birth (Gareau et al.), 200 (Abst.) 

Females, puberty in, troubles and treatments (Marcel), 822 

(B. rev.) 
Fertility and genital tuberculosis in woman (Drobnjak), 
1223 (Abst.) 
Fetal blood, maternal and, amniotic fluid and cerebrospinal 
fluid, oxygen tension in (Vasicka et al.), 1041 
studies (Battaglia et al.), 1037 (Abst.) 
death before onset of labor (Grandin and Hall), 237 
distress, cesarean section for (Mintz), 224 
electrocardiography, clinical value (Hon and Hess), 1012 
head, engagement, significance, in Puerto Rican primiparas 
(Salzman, Colburn, and Douglas), 1103 
heart rate, electronic evaluation (Hon, Reid, and Hehre), 
209 
membranes, placenta and (Villee), 1217 (B. rev.) 
and uterine tissues, nitrous oxide solubility in, in preg- 
nancy (Assali and Ross), 202 (Abst.) 
Fetus, anencephalic, nuclear chromatin of (Bearn), 830 


(Abst. ) 

four and one half months’, hydatid mole and (Kohl), 
1091 

of mothers over forty, prognosis (Rendle-Short), 1221 
(Abst. ) 


and newborn, 209-254; 1012-1025 
retained dead, use of relaxin in management (Maclure and 
Ferguson), 801 
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Fetus—Cont’d 


term, vaginal retention following labor and expulsion from 
uterus (Morgan), 1107 
well-developed, hormone determinations of hydatidiform 
mole associated with (Goddard), 956 
Fibrinogen, plasma, activity in pregnancy (Gillman, Naidoo, 
and Hathorn), 830 (Abst. ) 
Fibroma of Fallopian tube (Seidner and Thompson), 32 
Fistula, vaginal urinary, palliation in (Yeates and Durk), 
408 (Abst.) 
vesicovaginal, after delivery (McCausland et al.), 1110 
Flora, bacterial, in vaginitis (Butler and Beakley) 432 
fecal, acquisition by infants from mothers during birth 
(Gareau et al.), 200 (Abst.) 
Fluorescence technique, histochemical study by, of epi- 
thelial tumors of cervix and uterus (Louis), 336 
Fluothane in obstetrical anesthesia (Sheridan and Robson), 
1033 (Abst.) 
Format, new (Brewer, Barnes, and Taylor), 193 (Editorial) 
Foundation prize of American Association of Obstetricians 
and Gynecologists, 624 (Item) 
Functioning cystadenofibromas, bilateral, of ovaries (Pos- 
hyachinda et al.), 995 
ovarian tumors (Schneider), 921 
Furacin (nitrofurazone) vaginal suppositories in operative 
gynecology (Grimes and Geiger), 441 


G 


Gangrene, gas, of uterus, x-ray diagnosis (Doehner, Klinges, 
and Pisani), 542 
Gaucher’s disease in pregnancy (Hoja), 286 
Genetics in medical research (Neel et al.), 1219 (Abst.) 
Genital tract, female, basement membranes (Lamb, Fucilla, 
and Greene), 79 
teaching slides on exfoliative cytology of, 203 (Item) 
tuberculosis, fertility and (Drobnjak), 1223 (Abst.) 
in women (Sutherland), 486 
Gestation, experimental attempts to prolong, in_ rabbit 
(Hafez, Zarrow, and Pincus), 198 (Abst.) 
Glucose, cervical, as indicator of ovulation (Siegler), 1169 
Glycoproteins of wound tissue (Shetlar et al.), 202 (Abst.) 
Gonadal dysgenesis, sex chromosome anomaly in (Ford 
et al.), 201 (Abst.) 
Gonads, androblastomas and gynoblastomas of, experimental 
and spontaneous, comparative pathology (Warner 
et al.), 971 
tumors of, in gonadal dysgenesis and male pseudohermaph- 
roditism (Teter and Tarlowski), 321 
Granuloma, pelvic oxyuris, and endometriosis (Lansman, 
Lapin, and Blaustein), 1178 
Gravid uterus, rupture, in Uganda (Rendle-Short), 1114 
Gynecologic(al) exfoliative cytology, introduction to (Liu), 
822 (B. rev.) 
problem cases, transvaginal operation in (Beaton, Nanzig, 
and Aldridge), 965 
problems, evaluation of electrovaginal potential recordings 
as therapeutic guide in (Parsons, Whittaker, and 
Lemon), 736 
surgery, 34-78 
Gynecologic-urologic complications, management (Kelso and 
Funnell), 856 
Gynecology, obstetrics and, synopsis (Bourne), 820 (B. 
rev. ) 
office (Greenhill), 404 (B. rev.) 
synopsis (Crossen, Beacham, and Beacham), 1218 (B. 
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Fetherston), 910 
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Bennett), 938 
Presentation, transverse, managed by vaginal delivery (Wink- 
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rh¥(C’), factor, erythroblastosis caused by sensitization to 
(Geiger), 201 (Abst.) 
Ring biopsy (cold knife conization), bloodless technique 
(Scott, Welch, and Blake), 62 
Roentgenographic positions, atlas (Merrill), 615 (B. rev.) 
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in women (Sutherland), 486 
Tumors, epithelial, of cervix and uterus, histochemical study 
by fluorescence technique (Louis), 336 
of Fallopian tube, 24-33 
of gonads in gonadal dysgenesis and male pseudohermaph- 
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Paget’s disease (Kaufman, Boice, and Knight), 451 
and vagina, tumors, 451-469 
Vulvovaginal (Bartholin) cysts, marsupialization of (Jacob- 
son), 73 
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Weight ratios, placental/fetal, significance (Little), 134 
Working capacity, physical, blood and heart volumes, in 
cardiac patients (Robbe), 195 (Abst.) 
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Wound healing (Shetlar et al.), 202 (Abst.) 
tissue, glycoproteins of (Sheilar et al.), 202 (Abst.) 
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ing in rat (Graham, Marks, and Ershoff), 202 
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X-ray diagnosis of gas gangrene of uterus (Doehner, 
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for verhipo 


brand of dimenhydrinate 


and dizziness 


D ram arm i n e ...the classic drug for vertigo 


caused by labyrinthine disturbance. 
Each scored, yellow tablet contains 50 mg. 

of dimenhydrinate, U.S.P. 

Average dose: 1 or 2 tablets 3 or 4 times daily. 


Dramamine is available in 4 dosage forms: 
Tablets, Liquid, Supposicones® and Ampuls. 


also available for vertigo with anxiety and depression 
® 

Dramamine-D 

dimenhydrinate with d-amphetamine sulfate 


controls symptoms ...improves mood 
Average dose: 1 tablet 2 or 3 times daily. 


RESEARCH IN THE SERVICE OF MEDICINE 
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the only 
SPECIFIC ANTIMYCOTIC 
VAGINAL TABLET WITH 
ss GEL FORMING BASE 


iline chloride ( gentian violet) 
e most effective and specific agent for the 


Hyva combines the fungic cid la 

with three active surfae 
These active ingr htshhave been incorporated into a mildly 
effervescent ‘gel” formin| which provides for maximum and 
; Sid prolonged effectiveness. Shorter treatment time is required 
without theisual messiness normally experienced. 


étéducing agents and bactericides.* 


‘Ones tablet intravaginall y for 12 nights. When necessary one 
tablet twice daily may be recommended. Patient should take a 
Nylmerate Solution water douche on arising and 

preceding next tablet application. 


Prescribe Hyva Gentian Violet 
Tablets with applicator—boxes of 12 tablets. 


Write for descriptive literature 


*Alkyldimethylbenzylammonium chloride 
(0.5 mgm.) 
Polyoxyethylenenonylphenol (10.0 mgm.) 
Polyethlene Glycol Tert-Dodecylthioether 
(5.0 mgm.) 


HOLLAND-RANTOS CoO., INC. 
145 HUDSON STREET - NEW YORK 13, N.Y. 
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the gentlest doctors in town 
stop pain with Nuperc 


ibucaine CIBA) 
...For minor cuts and burns, sunburn, hemorrhoids, removing 
sutures, performing routine office surgery, making instrument 
examinations. And, to best suit every situation, there’s 
a choice of Ointment, Cream, Lotion, Suppositories. a BS 


2/2774mB. SUMMIT, N. J. 
Complete information available on request. 
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PREVENT 

_RE-INFECTION 
IN VAGINAL 
TRICHOMONIASIS 


THE HUSBAND 


PRIMARY 
SOURCE OF 
RE- INFECTION 


The role of the husband as a carrier and as a cause of re-infection in vaginal trichomoniasis 
is well documented.!-7 


“Until and unless immunization is possible, definite prophylactic measures such as the use 
of condoms, at least during the course of therapy in the female, have the same importance 
in the eradication of this disease as the elimination of endogenous extravaginal foci S 
infections.’’ 


ENLIST HIS COOPERATION-sPEcIFY RAMSES 


the prophylactic with “built-in” sensitivity 


Husbands readily cooperate when you recommend RAMSES prophylactics. The exquisite 

sensibility preserved by this tissue-thin, natural gum-rubber sheath of amazing strength and 

solid clinical reliability places RAMSES almost out of human awareness. Without imposi- 

Y ces “sy ~_‘+tion or deprivation for the sake of cure, the routine use of 

ae RAMSES with “built-in” sensitivity is readily adopted— 

ONE DOZEN GENUINE TRANSPARENT § even by the husband whose fear of sensation loss is a 
consideration. 


RAMSES is a registered trade-mark of Julius Schmid, Inc. 


References: 1. Baum, H. C.: M. Clin. North America 42:263 (Jan.) 1958. 
2. Decker, A.: New York J. Med. 57:2237 (July 1) 1957. 3. Giorlando, S. W., 
and Brandt, M. L.: Am. J. Obst. & Gynec. 76:666 (Sept.) 1958. 4. Karnaky, 
K. J.: South. M. J. 51:925 (July) 1958. 5. Maeder, E. C.: Journal-Lancet 79:364 
(Aug.) 1959. 6. McDonald, J. H.: M. Clin. North America 42:267 (Jan.) 1958. 
7. Riba, L. W.: Am. J. Obst. & Gynec. 73:174 (Jan.) 1957. 


RUBBER PROPHYLACTICS 


) JULIUS SCHMID, INC. 423 West 55th Street, New York 19, N.Y. 


Am. J. Obst. & Gynec. 
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NEEDED: THE APPETITE SUPPRESSANT STRONG ENOUGH AND SAFE ENOUGH TO DO THE JOB 


Ambar controls many cases of overeating/obesity 
tefractory to usual therapy. To strengthen the 
will for successful dieting, the methampheta- 
mine-phenobarbital in Ambar is designed to 
improve mood without harmful CNs overstimu- 
lation. Available in different forms to enable 
individualization of dosage: AMBAR #1 EXTENTABS, 


10-12 hour extended action tablets, methamphe- 
tamine HCI 10.0 mg., phenobarbital 64.8 mg. 
AMBAR #2 EXTENTABS, methamphetamine HCl 
15.0 mg., phenobarbital 64.8 mg. Also conven- 
tional AMBAR TABLETS, methampheta- Yr. 
mine3.33 mg., phenobarbital 21.6 mg. 
A. H. ROBINS CO.,INC., RICHMOND 20, VA. [ee 


Ambar #1 Extentabs /Ambar'#2 Extentabs 
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Four sound reasons why only the new 


DRUGS OF CHOICE 


1960-1961 


can help you with all your therapeutic problems 


The only book available that critically reviews all im- 


portant drugs and gives you the reasons for choosing one 
over another! 


1. THE BOOK THAT LETS YOU MAKE THE DECISIONS 


Here is a book you can turn to for sound, practical guidance in prescribing drugs! 
Unlike any other book available.s DRUGS OF CHOICE 1960-1961 critically reviews 
all important drugs and gives you the basis for selecting one over another. It is the 
one book that lets you make every therapeutic decision yourself—a decision based 
on the latest clinical evaluation of drugs for this condition plus your knowledge of the 
patient’s history and condition. It’s a book that can guide you from the diagnosis to 
preferred treatment of your patients with nearly every therapeutic problem you encounter. 


2. UNBIASED OPINION FROM 46 SPECIALISTS 


Not an arbitrary or peremptory guidebook to one or two preferences for treatment, 
DRUGS OF CHOICE 1960-1961 is an authoritative reference that can provide you 
with the unbiased clinical evaluation of current drugs based on the knowledge and ex- 
perience of 46 eminent clinicians. The authors tell you which of the new drugs are 
superior to the old and discuss the clinical conditions in which drugs under con- 
sideration should be prescribed. This book can become a valuable, reassuring and 
dependable consultant every time you write a prescription. 


3. MORE COMPREHENSIVE AND UP TO DATE 


Reappraising all drugs in the light of the more than 800 that have emerged since the 
publication of the first book in this series, DRUGS OF CHOICE 1960-1961 is the most 
comprehensive, up-to-date evaluation of therapeutic agents available. Eight new 
chapters discuss Resapuetic problems of increasing current interest to physicians: The 
Physical and Chemical Considerations in the Choice of Drugs; The Choice of a Local 
Antiseptic; The Choice of Drugs for Viral, Spirochetai and Rickettsial Infections; The 
Choice of an Anorexiant; The Choice of Drugs in Endocrine Dysfunction; The Choice 
of Drugs for Ophthalmic Uses; The Choice of Drugs for Otolaryngologic Disorders and 
The Choice of Sedatives and Tranquilizers in General Medical Practice. 


4. MORE CONVENIENT TO USE 


Especially helpful and time-saving is the new integrated Drug Index at the back 
of the book which allows you to locate a particular drug by trade or generic name 
quicker than ever before. It permits you to look up a drug by trade name and then 
by generic name without paging through various chapters first to determine the condi- 
tion for which a drug is recommended. 


Edited by Walter Modell, M.D. 
Written by 46 Eminent Contributors 


Edited by WALTER MODELL, M.D., Director, Clinical Pharmacology, and Associate Professor of 
Pharmacology, Cornell University Medical College. Written by 46 eminent clinicians and 
educators. Published February, 1960, 958 pages, 634" x 934", 24 figures. Price, $13.50. 


Cy The C. V. Mosby Company 


3207 Washington Boulevard, St. Louis 3, Mo. 
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IT YOUR PATIENT... 


“Diaphragm (Coil Spring) 


=-WH ITE Diaphragm (Flat Spring) 


; 
| 
S 
: 
ss! fs 
to Forms a perfect arc—easy to insert...ideal for the normal and difficult-to-fit patient. ; ce 
er = 
nt, 
ou 
are 
ind 
vost 
1eW 
al Flexes in all planes—adapts readily to irregular contours of the vagina... = @. 
The | assures optimal fit and comfort. ee | 
und 
ick 
di- 
of 
and Flexes in one plane—inserts easily, needs no introducer... a 
light as a feather and white as snow. es 


Carnalac is simply Carnation Evaporated Milk with its 
added Vitamin D, plus carbohydrate. The carbohydrate is 
natural lactose from the milk, and added maltose-dextrin 


syrup. Mother adds water in the amount you recommend. 


CARNATION EVAPORATED MILK IS THE 
WORLD’S LEADER FOR INFANT FORMULA FEEDING 
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HE PRESENTED A 


EMOTIONAL 


PROBLEM. 


PROZINE has demonstrated particular effectiveness 
in the patient with moderate to moderately severe 
emotional problems, especially e anxiety expressed 
as somatic disorders e moderate to severe psycho- 
neuroses e miid psychotic states 


PROZINE encourages patient cooperation and re- 
habilitation. Dual action and low dosages minimize 
side-effects. Of 203 outpatients studied by Knox,' 
marked reduction in anxiety and agitation occurred 
in 85%, moderate reduction in 14%. 


1. Knox, S$.C.: The nervous system never rests, Scientific Exhibit. 
A.P.A., Philadelphia (April 27-30) 1959. 


For further information on prescribing and administering PROZINE 
see descriptive literature, availabie on request. Wyeth Laboratories, 
Philadelphia 1, Pa. 


PROZINE' 


meprobamate and promazine hydrochloride, Wyeth 


A Century 
of Service to Medicine 


* 
| 
ec. : 


TABLETS 


dose” 


(Titralac formula + 0.5 mg. 
homatropine methy|lbromide) 


J 
— 
is being escribed i a 
ff pregnancy, simple hyperacidity, and peptic 
ulcer because of these outstanding features: 
| acts in seconds for 
tontain 0.36 Gm. glycine and 2tabdlets a 
& Gre (3) 
ALSO WITH A SPASMOLYTIC... 


rilafon for the anxiety in 


perphenazine 


the person overwhelmed by family 
liness...selective anxiety relief with 
minimal drowsiness or dulling 
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SMITH 
KUNE& 
FRENCH 


Compazine’ Injection mg./ec 


brand of prochlorperazine 


1. beneficial calming action 2. prompt antiemetic effect 
3. well tolerated by mother and infant 
e hypotensive effect is minimal ¢ minimal alteration of analgesic/anesthetic 
regimens due to lack of significant potentiation * may be 
given I.V., as well as I.M. .¢ pain at site of injection has not been a problem 
2 cc. Ampuls*—boxes of 6 and 100. 10 cc. Multiple-dose Vials*—boxes of 1 and 20. 
*Also available in special hospital packages. Additional information on request. 


BEFORE, 
DURING, 
OR AFTER 

LABOR AND 
DELIVERY 


i 
i 
} 
} 
BS. 
c 
of 
are 
¥ 


ON CONTACT KILLS ON CONTACT 


ON CONTACT KILLS ON CONTACT 


KILLS ON CONTACT 


KILLS ON CONTACT! Trichomonads, Monilia and Other Organisms 
Responsible for Non-Specific Infections in The Vaginal Tract 


BETADINE 


(ACTIVE INGREDIENT: POVIDONE IODINE*) 


DOUCHE 


DESTROYS all vaginal pathogens on contact (even in-presence of blood, pus, vaginal secretions). 
PENETRATES into vaginal rugae. STOPS discharge and pruritus, reduces malodor. CLEARS the 
vaginal tract without irritation or sensitization... has been used with considerable success 
even in difficult and refractory cases.° 


BETADINE™ VAGINAL GEL should be applied where more prolonged contact is required or 
when a douche may be inconvenient or contraindicated. SUPPLIED: Betadine Douche —8 fl. oz. 
bottle. Betadine Vaginal Gel—3 oz. tube with applicator. 


REFERENCES: 1. Gershenfeld, L.: Am. J. Surg. 94:938, 1957. 2. Stone, J. D., and Burnet, F. M.: Australian J. Exper. Biol. & Med. 
Sc. 23:205, 1945. 3. Reddish, G. F.: Antiseptics, Disinfectants, Fungicides and Chemical and Physical Sterilization, Lea & 
Febiger, Philadelphia, 1954, pp. 171-211. 4. Chang, S. L., and Morris, J. C.: Engineering Chem. 45:1009, 1953. 5. Shelanski, 
H. A., and Shelanski, M. V.: Polyvinylpyrrolidone-lodine Studies Through 1951, G. A. & F. Corp. 6. Christhilf, S. M., Jr.: 


P l ication. 
TAILBY-NASON COMPANY, INC. DOVER, DELAWARE 
@tw established in 1905 


PAT. 2,739,922 G. A. & F. CORP. 


ACT & CONTACT @ S ON CONTACT> 


CONSISTENTLY GOOD 
CLINICAL RESULTS 
IN TRICHOMONAL 
AND MONILIAL VAGINITIS 


TRICOFURON IMPROVED (Suppositories and Powder) 
cured 143 of 161 patients with vaginitis due to 
Trichomonas vaginalis, Candida (Monilia) albicans, 
or both. “Almost immediate symptomatic 
improvement was noted with the first insufflation.” 
Criteria for cure: freedom from 
infecting organisms as well as symptoms on 
repeated examinations during a three-month follow-up. 
This cure rate of 88.8% is “surprisingly similar” 
to results reported by earlier investigators. 


Coolidge, C. W.; Glisson, C. S., and Smith, A. S.: 
J.M.A. Georgia 48:167, 1959. 


TRIGOFURON 


IMPROVED 


2-step treatment brings swift relief, 
eradicates stubborn trichomonads, 
Candida (Monilia) albicans, 
Hemophilus vaginalis 


1. powder for weekly insufflation in your office. 
MIcoFuR®, brand of nifuroxime, 0.5% 
and Furoxone®, brand of furazolidone, 0.1% in 
an acidic water-dispersible base. 

2. suppositories for continued home use 
—Ist week one suppository in the morning 
and one on retiring. After Ist week, one 
suppository at night may suffice. 
Continue use of suppositories during menses. 
Treatment should be continued throughout a complete 
menstrual cycle and for several days thereafter. 
MicoFur 0.375% and FuROXONE 0.25% 
in a water-miscible base. 


Rx new box of 24 suppositories with applicator 
for more practical and economical therapy. 
Also available: 
box of 12 suppositories with applicator. 


NITROFURANS~—a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 


Six to eight weeks 

post partum... 

a “fitting time” for 
conception control 


Conception control becomes a matter of special 
concern six to eight weeks post partum, when the 
new mother looks to you for advice on the best 
way to plan the balance of her family. Reliable 
conception control can be virtually assured with 
the diaphragm and jelly method, at least 98 per 
cent effective.’ 


Vou comfort 


Your patient experiences special physical com- 
fort when you prescribe either the standard 
RAMSES® Diaphragm or the new RAMSES 
BENDEX,® an arc-ing type diaphragm. 

The regular RAMSES Diaphragm, suitable for 
most women, is made of pure gum rubber, with a 
dome that is unusually light and velvet smooth. 
The rim, encased in soft rubber, is flexible in all 
planes permitting complete freedom of motion. 


For those women who prefer or require an arc- 
ing type diaphragm, the new RAMSES BENDEX 
embodies all of the superior features of the con- 
ventional RAMSES Diaphragm, together with the 
very best hinge mechanism contained in any arc- 
ing diaphragm. It thus affords lateral flexibility 
to supply the proper degree of spring tension 
without discomfort. 

RAMSES, BENDEX, and “*TUK-A-WAY” are registered trade- 
marks of Julius Schmid, Inc. 


*Active agent, dodecaethyleneglycol monolaurate 5%, in a base of 
long-lasting barrier effectiveness. 


For added protection—RAMSES 
“10-Hour” Vaginal Jelly* 


RAMSES Jelly is uniquely suited for use with 
either type of RAMSES Diaphragm. It is by de- 
sign not static, but flows freely over the rim and 
surface of the diaphragm to add lubrication and 
to form a spermtight seal over the cervix, which 
is maintained for ten full hours after insertion. It 
is nonirritating and nontoxic. 

You can now prescribe a complete unit for either 
type of diaphragm. RAMSES“TUK-A-WAY’®Kit 
#701 contains the regular RAMSES Diaphragm 
with introducer and a 3-ounce tube of RAMSES 
Jelly; RAMSES “TUK-A-WAY” Kit #703 con- 
tains the RAMSES BENDEX Diaphragm and 
Jelly tube. Each kit 
is supplied in an at- 
tractive plastic zip- 
pered case, beauti- 
fully finished inside 
and out. Both types 
are now available at 
key prescription 
pharmacies. 


Reference: 1. Tietze, C.: Proceedings, Third International Con- 
ference Planned Parenthood, 1953. 


® Diaphragms 
jell 


and Jelly 


JULIUS SCHMID, INC. 423 West 55th Street, New York 19, N. Y. 
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in constipation during 
pregnancy and postpartum 


KONDREMUL 


ymulsion bowel regulator 


a move in the right direction 


The gentle, predictable action of KONDREMUL 
provides a Safe, effective approach to the 
problem of constipation during pregnancy 

and postpartum. KONDREMUL establishes 
regularity without danger of laxative 
habituation . . . induces soft, easily evacuated 
stools to avoid strain and injury to 
hemorrhoids or anal fissures. In postpartum 
patients, KONDREMUL obviates the need 

for enemas. 


KONDREMUL, the delicious micromulsive 
mineral oil encapsulated in Irish Moss, leaves 
no oily aftertaste and mixes readily with hot 
or cold beverages. KONDREMUL does not 
interfere with vitamin absorption. 


Available in 3 forms 
KONDREMUL Plain 

KONDREMUL with Cascara 
KONDREMUL with Phenolphthalein 


Write today for a free supply of 
‘A Guide to Normal Bowel Func- 
tion.’” The pamphlet offers sug- 
gestions to patients to help them 
cooperate with therapy and thus 
help themselves maintain normal 
bowel function. 


Smith, Miller & Patch, Inc. 
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NEW ESTROGEN APPROACH TO THE POSTMENOPAUSE 


Menopausal symptoms are often in- 
tensified following the sharp drop in 
available endogenous estrogen dur- 
ing the early postmenopause. 

At that time—when periods stop but 
symptoms continue—TACE is most val- 
uable. It usually means a symptom- 
free adjustment tothe postmenopaus- 
al state. How? TACE stores in body 
fat, releases slowly, evenly, in the 
same manner as a natural hormonal 
secretion. A normal course of TACE 
therapy is 30 or 60 days. But even af- 
ter therapy stops, estrogenic activity 
continues, gradually tapers off, fi- 
nally is exhausted in about 2 months. 


Thus, sudden endometrial change 
doesn’t occur, withdrawal bleeding 
is rare. Artificial stimulation and 
“estrogen dependence” are avoided. 
Complicated dosage adjustment is 
unnecessary. Finally, there are no 
“peak-and-valley” estrogenic effects. 


You can observe this unique effect 
in your patients. Simply prescribe 
two TACE 12 mg. capsules daily 
for 30 days. A severe case may re- 
quire an additional 30-day course. 


TRADEMARK: TACE® 


THE WM. S. MERRELL COMPANY 


New York « Cincinnati ¢ St. Thomas, Ontario 
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DIAPHRAGMS! 


NINE REASONS WHY MORE AND MORE PHYSICIANS 


ARE USING THE CONTOURING 


{4 


tu 
J 


. Reduces your fitting instruction time. 

. Patient ease of insertion—automatic placement. 

. Develops patients’ confidence. Easy to use. 
Folds behind pubic bone with suction-like 
action, forming an effective barrier. 

. Seals off cervical area. 

. Locks in spermicidal lubricant—delivers 
it directly under and next to the os uteri. 

. Keeps its place—doesn’t shift. 

. Simple to remove. 

. Aesthetically acceptable. Is most comfortable. 
KORO-FLEX (contouring) Diaphragms 
may be used where ordinary coil-spring 
diaphragms are indicated and for Flat rim 
(Mensinga)-type as well. 

Recommend: KORO-FLEX Compact, the 
ONLY compact that provides the arcing dia- 
phragm (60-95 mm), jelly and Koromex cream 
(trial size). More satisfied patients result from 
trying both and then selecting the one best 
suited to physiological requirements. Elimi- 
nates guessing. Supplied in feminine clutch- 
style bag with zipper closure. 


Available in all prescription pharmacies. 

Write for descriptive literature. 

Always insist on the use of time-tested Koromex 
Jelly or Cream with diaphragm. 


HOLLAND-RANTOS Co., INC. 
145 HUDSON STREET : NEW YORK 13, N.Y. 


Manufacturers of Koromex Products 
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bottle baby... 
comfortable 
mother... 


painful 
breast 
engorgement 
prevented 


Treatment of choice to suppress lactation.' Clinicians? have named 
\ TACE “,..the most satisfactory drug for use at delivery in the suppression 
of lactation.” 
Re-engorgement almost never occurs. In over 3,000 patients studied," 
only 3 cases of refilling were reported. 
Withdrawal bleeding rare,!* because TACE, stored in body fat, is re- 
leased gradually, even after therapy is discontinued. 


Available ...12 mg. and 25 mg. capsules 


prevent 
hemorrhage 
due to 

uterine atony 


1. Bennett, E. T. and McCann, 
E. C.: J. Maine M. A. 45:225. 2. 


TACE Eichner, E., et al.: Am. J. Obst. & THE WM. S. MERRELL COMPANY 

Gynec. 6:511. 3. Nulsen, R. O., et New York Cincinnati St. Thomas, Ontario 

with Ergonovine al.: Am. A. Obst. & Gynec. 65 :1048. TRADEMARKS: ‘TACE WITH ERGONOVINE,’ TACE® 
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PROCEDURES 


20 hours a day 
ET-3 | anew radioactive ic 
in vitro test for 7 | days a week 
THYROID FUNCTION | 


Advantages: Serving laboratories, hospitals, 


* Patients not required to universities, and clinics 

ingest radioactive material. throughout North America 

© Not affected 

X-Ray contrast media. 

* Only 6 mi oxalated whole Aldosterone. Catecholamines. 
blood via air mail. Serotonin. 17-Ketosteroids and 


Beta Fraction. 17-Ketogenic Ster- 
oids. Protein-Bound Iodine. 
ET-3. Butanol Extractable 
Iodine. Estrogens, Fractionated. 
Pregnanediol. Pregnanetriol. Cor- 


ET-3 involves the measure- 
ment of the amount of I'*' labeled |-tri- 
iodothyronine (T-3) absorbed by the 


erythrocytes (E) after the addition of a ticosteroids. Gonadotropins. 
measured amount of T-3 to a blood 

TOXICOLOGY 
sample. 


Lead. Arsenic. Barbiturates. 


Our Isotope Division performs Cholinesterase. Mercury. 


ET-3 studies individually, or in combina- 
tion with Protein-Bound Iodine determi- SPECIALIZED DETERMINATIONS 
nations (for correlation), for clients 


Lipid Fractionation. Hemoglobin 
throughout North America. 


Identification. Protein Fractiona- 
tion by Electrophoresis. Serum 
Iron and Iron Binding Capacity. 
Porphyrins. Copper. Magnesium. 


Write for special Bulletin dis- 
cussing technique and evaluation of ET-3. 


Please write for Fee Schedule and Mailing Containers 


“The Laboratory Ar for Laboratories” 


IOCHEMICAL PROCEDURES 4 i 


12020 CHANDLER BOULEVARD 
NORTH HOLLYWOOD, CALIFORNIA, U.S.A. 


~ 
Peal 


D FOR YOUR COPY OF “THE BULLETIN OF LABORATORY MEDICINE” 
a This authoritative digest is published monthly by Biochemical Procedures to keep physicians and laboratorians abreast of current 


developments in the clinical laboratory field. Write for a complete set. 
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as adjunctive therapy in childbirth, 


Thorazine®, one of the fundamental 


brand of chlorpromazin 


drugs in medicine, allays apprehension 
and agitation; reduces suffering; mini- 
mizes the risk of respiratory depression; 


checks nausea and vomiting. (sunt 


FRENCH 
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CITRUS BIOFLAVONOIDS 


When 
abnormal 
cellular 
metabolism 
accompanies 
stress 
conditions 


Hesperidin, Hesperidin 
Methyl Chalcone, or Lemon 
Bioflavonoid Complex are 
prescribed as therapeutic 
adjuncts for control of 
abnormal cellular activity, 
and capillary and vascular 
damage associated with 
many stress conditions. 


These stress conditions may 
be caused by nutritional 
deficiencies, environment, 
drugs, chemicals, toxins, 
virus or infection. 


SUNKIST AND EXCHANGE BRAND 
Lemon Bioflavonoid Complex 
and Hesperidins are 

available to the medical 
profession in specialty 
formulations developed by 
leading pharmaceutical 
manufacturers. 


Sunkist 
Growers 


PRODUCTS SALES DEPARTMENT 
PHARMACEUTICAL DIVISION 
Ontario, California 
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Control 
of Habitual 
Abortion 


Disturbed capillary permeability and 
lowered capillary resistance, as 

well as the tendency toward edema 
and fluid retention, are well 
recognized in pregnancy (1, 2, 

3, 4). The bioflavonoids have been 
shown effective in controlling the 
susceptibility to edema in pregnancy 
(5) and their routine prenatal use 
has been suggested (6). 


Ecchymotic areas resulting from 
bruises and positive capillary 
fragility tests have frequently been 
observed in habitual aborters (7). 
Patients having a history of two 

or more spontaneous abortions have 
shown a marked improvement in 
fetal salvage after the addition of 
Hesperidin (a citrus bioflavonoid), 
ascorbic acid and other factors to the 
therapeutic regimen (8, 9, 12, 14, 
15, 16). Other investigators have 
reported extensive use of the citrus 
bioflavonoids in the management of 
pregnancy with excellent results 
(18, 19, 20). 


Observations include a reduction 

in severity or prevention of 
erythroblastosis fetalis in 

Rh-negative patients when Hesperidin 
(7) or other citrus bioflavonoids 

(23, 24) were administered. 


The rationale of Hesperidin and 
other citrus bioflavonoids—in 
conjunction with vitamin C, 
nutritional factors or other therapeutic 
agents—as adjuncts in the 
management of pregnancy and its 
complications, spontaneous abortion 
and erythroblastosis fetalis, is based 
on the premise and observation that 
capillary involvement may be a 
contributing factor. 


NOTE: For bibliography 

(B-688) write Sunkist Growers, 
Pharmaceutical Division, 720 East 
Sunkist Street, Ontario, California. 
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You give food and friendship 
with every $1 package you send 


to the world’s hungry thru the 
CARE Food Crusade, New York 
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... brightens dark days of the menopause 


NIAMID has had excellent results during the menopause — easing difficult mental 
adjustment caused or complicated by depression. As the patient’s attitude improves, 
she often becomes more sociable, takes more interest in her appearance, and 
realizes that she can enjoy life. 


NIAMD acts gradually, gently, without rapid jarring of physical or mental processes. 
The patient’s family usually is first to notice her reawakening interest in life. 
The beginning of response is seen in some patients within a few days, and in 
most other patients within two or three weeks. 


An exceptionally well tolerated antidepressant— more than 500,000 
prescriptions in many clinical conditions— more than 90 published papers. 


NIAMID is supplied as 25 and 100 mg. scored tablets. A Professional Information Booklet L 
is available on request from the Medical Department, Pfizer Laboratories, 
Div., Chas. Pfizer & Co., Inc., Brooklyn 6, New York. 


Pfizer, Science for the world’s well-being™ 
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“You won't need 


the pillows, 
Mrs. Smith” 


When hemorrhoids disturb 


an otherwise smooth 


pregnancy, a touch of - 
Americaine relieves the ‘pain... 


in minutes...for hours! 


rene 


Nothing relieves 


surface pain like 


(Ethyl-p-aminobenzoate, ASL) 


Topical Anesthetic Ointment and Aerosol 


Send for samples 


ARNAR-STONE LABORATORIES, iINC., Mount Prospect, Illinois 4 
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| Pregnancy brings prob- 
To simplify lems. Fosfree tablets 


and assist aid in the manage- 
SRE NATAL ment, prevention, and 


control of: 


Management © NAUSEA 


ANEMIA 
® LEG CRAMPS 
® VITAMIN AND 


MINERAL 
DEFICIENCY 


Recommended Dosage: 
4 Tablets Per Day 


Soluble Phosphorous Free Calcium, 


High Pyridoxine, Vitamin B-12, - 
— PHARMACAL CO. 


San Antonio 6, Texas 


anorectic- ataractic 


BAMA 


Meprobamate 400 mg., with d- amphetamine sulfate 5 me., Tablets 


FOR THERAPY 
OF OVERWEIGHT PATIENTS 


| = d-amphetamine depresses appetite and 
elevates mood 


| = meprobamate eases tensions of dieting, 
(yet without overstimulation, insomnia or. 


barbiturate hangover). | 96 Yours 
Dosage: One tablet one-half to one hour before each meal. Successful Glse 
A LOGICAL COMBINATION a Diiyoheoagn 
IN 
APPETITE CONTROL | SINCE 1934 


Led. le WHITTAKER LABORATORIES, Inc. 
PEEKSKILL, NEW YORK, 
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without 


delay 


for detecting uterine 


tubal abnormalities 
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New “SOFT-SHEEN” FINISH 


RETRACTORS 
A Complete Non-Glare Finish 


SOFT-SHEEN is a new finish for stainless steel, devised to give 
outside retractor surfaces a soft, non-glare finish—to absorb 
rather than to reflect operating room light, protecting the 
surgeon's eyes. 


A highly polished finish is retained on the inside for an ultra- 
smooth non-traumatic surface in contact with the patient. 


These beautiful stainless steel retractors with the new 
SOFT-SHEEN finish are good examples of Dittmar-Penn’s con- 
tinual research and development program to further improve 
the excellence of their complete line of quality surgical 
instruments. 


All Dittmar-Penn Instruments are guaranteed unconditionally. CAT. NO. B3060 


They are available through reputable surgical supply dealers. 


size (3 in. blade, 14 in. 
: overall) Dever Retrac- 
tor with SOFT-SHEEN 
finish. Notice specially 
shaped handle grip 
designed to reduce 
fatigue during long 
abdominal operations. 


Dittmarpenn 


logical 
combination. 


= for appetite 


Suppression 


© 


meprobamate plus 

d-amphetamine...suppresses 
S appetite...elevates mood... 
reduces tension... without 
insomnia, overstimulation 
or barbiturate hangover. 


NATIONAL HEADQUARTERS + TUCSON, ARIZONA 
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anorectic-ataractic 


Dosage: One tablet one-half to one hour before each meal. 


| KLI 
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for your problem overweight patients 


NEW ESKATROL* SPANSULE’ 


brand of dextro amphetamine and prochlorperazine brand of sustained release capsules 


a logical combination of Dexedrine® (brand of dextro amphetamine) and 


Compazine® (brand of prochlorperazine) that 


1. curbs the appetite 
2. relieves the underlying psychic stress 


. imparts a sense of well-being throughout the day— 
with a negligible incidence of restlessness and insomnia 


SMITH Dosage: One capsule in the morning. *Trademark 


KLINE & 
FRENCH Prescription Size: Bottles of 30 capsules. 
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Just one prescription 
for new 


(Oretic® with Harmonyl* 
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keeps your hypertensives ... GIVES THEM THE BENEFITS OF 


wide awake & working 1 ORETIC’s pronounced saluresis 
2 HARMONYL’s selective antihyper- 


tensive effect 


3 The potentiating action of both 
agents working together 


When Harmonyl, Abbott’s unique rau- 
wolfia alkaloid, is combined with the po- 
tent diuretic/antihypertensive Oretic, 
the result is convenient, efficient one- 
tablet treatment especially suited to 
hypertensives who must remain alert 
and active during the day. 

This is because Harmonyl has selec- 
tive action. It lowers blood pressure 
without producing excess side effects. 
For example, in a series of studies1.2,3 
of 403 hypertensive and mixed anx- 
iety patients treated with Harmonyl 
alone, only 6 reported any depression; 
only 12 reported any nasal stuffiness; 
only 13 reported any lethargy. 

Oretic potentiates the antihyperten- 
sive action of Harmonyl, and also pro- 
duces elimination. of water and sodium. 
For this reason, in many cases some re- 
laxation of rigid low-salt diets may be 
allowed. To further tailor therapy to in- 
dividual needs, three precision dose 
forms are available: 


Oreticyl Forte. Oretic 25 mg., 
Harmonyl 0.25 mg. 


Oreticy!l 25. Oretic 25 meg., 
: Harmonyl 0.125 mg. 


Oreticy!l 50. Oretic 50 meg., 
Harmonyl 0.125 mg. 


All in bottles of 100 and 1000. 


1. Billow, B. W., et al., The Use of a New 
Rauwolfia Derivative, Deserpidine, in Mild 
Functional Disturbances and Office Psychia- 
try, N. Y. J. Med., 59:1789, May, 1959. 


2. Winsor, T., Comparative Effects of Vari- 
ous Rauwolfia Alkaloids in Hypertension, 
Diseases of the Chest, April, 1959. 


3. Rawls, W. B., and Evans, W.L., Jr., Clinical 
Experienceswith Deserpidine in the Manage- 
ment of Hypertension and Anxiety Neurosis, 
N. Y. J. Med., 59:1774, May, 1959. 


ORETICYL—TRADEMARK FOR ORETIC WITH HARMONYL 
@ORETIC—HYDROCHLOROTHIAZIDE, ABBOTT 


@HARMONYL, DESERPIOINE, ABBOTT 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN’ (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


TUST ONE CAPSULE 
LASTS ALL DAY 


HIGHER POTENCY 
FOR GREATER CONVENIENCE 


e relieves both mental and muscular tension 
without causing depression 


e does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: capsule at breakfast, 
one capsule with evening meal 


Available: Meprospan-400, each blue capsule contains 
400 mg. Miltown (meprobamate) 


Meprospan-200, each yellow capsule contains 
200 mg. Miltown (meprobamate) 


Both potencies in bottles of 30. 
QP WALLACE LABORATORIES , New Brunswick, N. 7. 


CME-8427 
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...and no heartburn” handicap 


For effective control of “‘heartburn,” gastritis or hyperacidity throughout.pregnancy, 
Gelusil offers these distinctive advantages: (1) does not overneutralize—holds gastric 
pH within optimal limits; (2) does not constipate, yet contains no laxative, and 
(3) provides a soothing, acid-adsorbent mucosal coating. Gelusil works only as an 
antacid, provides desired therapeutic benefits without G.I. or systemic upset. 


MORRIS PLAING, 


GHLUSIL 


Ge-0802 the physician’s antacid 
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Other indications responding 
to DERMOPLAST'’s quick, 
therapeutic pain relief: 


perineal suturing 


hemorrhoids 
pruritus vulvae 


Formula: benzocaine 4.5% wounds 
benzethonium chtoride 0.1%; 1 
menthol 0.5%; dissolved in burns 
oils (DOHO PROCESS) 
abrasions 
Available in 8 sizes: sunburn n 
PRESCRIPTION: new 3 oz. 
(for individual therapy 
in hospital & home) 
HOSPITAL: 12 oz. economy 
JUNIOR: 6 02. Supporting clinical data on request ° 
I! 
MALLON DIVISION OF DOHO - 
100 VARICK ST.. NEW YORK 13.'N. Y. 
A 
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e pain due to or 
associated with 


e spasm of 
skeletal muscle 


a NEW muscle relaxant-analgesic 


Robaxisal 


ROBAXIN® WITH ASPIRIN 


ROBAXISAL, a new dual-acting muscle relaxant-analgesic, effectively treats both skeletal 
muscle spasm and severe pain due to or associated with the spasm. Each Tablet contains: 


e A relaxant component — Robaxin* — widely recognized for its prompt, long-lasting relief of 
painful skeletal muscle spasm, with unusual freedom from undesired side effects 400 mg. 
*Methocarbamol ‘Robins’ U.S. Pat. No. 2770649. 


e An analgesic component—aspirin—whose pain-relieving effect is markedly enhanced by Robaxin, 
and which has added value as an anti-inflammatory and anti-rheumatic agent... . (5 gr.) 325 mg. 


INDICATIONS: Rosaxisa is indicated when analgesic as well as relaxant action is desired in the treatment of skeletal 
muscle spasm and severe concurrent pain. Typical conditions are disorders of the back, whiplash and other traumatic injuries, 
myositis, and pain and spasm associated with arthritis. 


SUPPLY: RosaxisaL Tablets (pink-and-white, laminated) in bottles of 100 and 500. 
Also available: Ropax1N Injectable, 1.0 Gm. in 10-ec ampul. RoBaxin Tablets, 0.5 Gm. (white, scored) in bottles of 50 and 500. 


A.H. ROBINS CO.,ING., Richmond 20, Va, Mating today’s medicines integrity 


| 

| 

NOW-for more comprehensive control of | 
| 

i? 

| 

at 

i 


Hard to imagine it now, but only 
“a few years ago the Dolans were 
' resigned to the fate of a childless 
couple. After four successive spon- 
taneous abortions, the mother’s 
| chances of delivering a viable in- 


| fant were discouragingly slim. 


Capillary protection made the dif- 
\ 
| ference. To the existing prenatal 


| regimen, her physician ¢ 


| 9 
then added antihemor- COU i 


'rhagic factors...Mrs. D. 

attempted one more pregnancy 
and, this time, she succeeded per- 
fectly.! Fetal salvage rates as high 


as 95 per cent have been achieved 


CAPILLARY-PROTECTIVE FACTORS 
PLUS VITAMINS AND MINERALS 
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the 
child 


who 


be 


born 


‘Hesper-C’ Prenatal! 


4 Philadelphia 44, Pa. 


when hesperidin complex and 
ascorbic acid (as provided by 
Hesper-C Prenatal) were admin- 
istered with the usual vitamin and 


mineral supplementation.2 


A precaution in every pregnancy. 
Since 10 to 20 per cent of all preg- 
nancies do not go to term, it is 
important to prevent decidual 
yy) bleeding on a routine 
{ basis. The difference in 
cost is insignificant; the 
difference in human happiness 
may be incalculable. 


Supplied: Bottles of 100 and 500 capsules. 


1. Greenblatt, R. B.: Obst. & Gynec. 2:530, 
1953. 2. Javert, C.: Obst. & Gynec. 3:420, 1954. 


THE NATIONAL DRUG COMPANY | 


Am. J. Obst. & Gynec. 


| 
| 
i 
| 
| 
| 
| 
’ 
4a | 
{ 
4 


nec. 


Each of the babies pictured on this page 
was borne by a mother with a documented 
previous history of true habitual abor- 
tion, who was treated with DELALUTIN 
during the pregnancy leading to this birth 


LIVING PROOF OF FETAL SALVAGE WITH 


DELALUTIN 


SQUIBB HYDROXYPROGESTERONE CAPROATE Improved Progestational Therapy 


Garden City, N. Y. 
Denver, Colo. 


Lincolnwood, Ill. 


. Denver, Colo. 
Skokie, Ill. No. Massapequa, L. I., N. Y. 


Roselle, Ill. Seaford, N. Y. Hartford, Conn. East Williston, N. Y. Norwich, Vt. 


DELALUTIN offers these advantages over other progestational agents 


¢ long-acting sustained therapy * more effective in producing and maintaining a 
completely matured secretory endometrium « no androgenic effect * more concen- 
trated solution requiring injection of less vehicle * unusually well-tolerated, even in 
large doses * fewer injections required + low viscosity makes administration easy 


Complete information on administration and dosage is supplied in the package insert 


Supply: Vials of 2 and 10 cc., each containing 125 mg. of hydroxyprogesterone caproate in benzyl 
ppty g g y' yprog Pp y 
benzoate and sesame oil. 


Squibb Quality — The Priceless Ingredient 


‘pevacutin’® IS A SQUIBB TRADEMARK 
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direct 

uterine 

relaxation 

without | 
hormonal action 


new 
<> 
a relaxant 


WASODILA\IN 


Pronounced VA-ZO-DY-LAN Isoxsuprine hydrochloride, Mead Johnson 


relieves painful menstrual cramps" 


dosage—For painful menstrual cramps, give 10 or 20 mg. (1 or 2 tablets) three or four 
times daily 24 to 72 hours prior to the expected onset of menstruation. 


references: (1) Voulgaris, D.M.: Dysmenorrhea—Treatment with Isoxsuprine, Obstetrics and Gyneeology, 
to be published. (2) Busky, A.H., to be published. 


68760 


Mead Johnson 


Symbol of service in medicine 


| 
EVANSVtLRE 21, tNOTANA 


For your Administered before and after cervicovaginal surgery, 
OB-GYN irradiation, delivery, and office procedures such as cau- 
terization, Furacin helps to provide a shorter, more 


patients: comfortable convalescence. Infection is promptly con- 


fight trolled; discharge, irritation and malodor reduced; 


infection, healing hastened. Furacin is highly active in the pres- 


ence of exudates, yet is nontoxic to regenerating tissue, 


facilitate does not induce significant bacterial resistance nor en- 


healing’ courage monilial overgrowth. 


® Vaginal Suppositories 
FURACIN 0.3% in a water-miscible base 
which melts at body temperature. Box 

’ of 12, each 2 Gm. suppository hermet- 


brand of nitrofurazone ically sealed in yellow foil. 


Cream 


FURACIN 0.2% in a fine cream base, 
water-miscible and self-emulsifying in 
body fluids. Tubes of 3 oz., with plastic 
plunger-type vaginal applicator. 


THE NITROFURANS— 
a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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New! ...for appetite control 


Helps stop overeating 
CURBS APPETITE...RELIEVES DIET TENSIONS 


This new anorectic gives you 
dextro-amphetamine to curb 
your patient’s appetite. It also 
gives you Miltown to relieve 
the tensions of dieting which 
undermine her will power. 


In prescribing Appetrol, you 
will find that your patient’s 
bad eating habits are consid- 
erably improved —and that 
she will stay on the diet you 
prescribe. 


Usual dosage: 1 or 2 tablets 

one-half to 1 hour before meals. ie ¥ 
Each tablet contains: 5 mg. eft r eat 
dextro-amphetamine sulfate p p O Bu 


and 400 mg. Miltown 
(meprobamate, Wallace). 
Available: Bottles of 50 pink, 
scored tablets. 


DEXTRO-AMPHETAMINE + MILTOWN® 


Wi) WALLACE LABORATORIES / New Brunswick, N. J. 


3 


obstetrical sedation w:thout depressing 
vital functions of mother or infant 


labor—early stages: PHENERGAN provides psychic sedation, relieves appre- 
hension, permits elimination of barbiturates, and produces light sleep. It re- 
duces narcotic and analgesic requirements; prevents and controls nausea 
and vomiting. 


labor—definitely established: PHENERGAN facilitates induction of anesthesia, 
permits reduction in analgesic requirements, and controls nausea and vomiting. 
It provides sedation and a restful postpartum period. 


For further information on prescribing and administering PHENERGAN see descriptive literature, 
available on request. ‘ 


INJECTION TABLETS + SYRUP SUPPOSITORIES 


PHENERGAN 


HYDROCHLORIDE eth | 
Promethazine Hydrochloride, Wyeth | 


Wyeth Laboratories Philadelphia 1, Pa. Service to Medicine ) 
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a new 
infant 
formula 
nearer to 
mother’s 
milk in 
nutritional 
breadth 
and 
balance 


Infant formula 


NEARER ... in caloric distribution of protein, fat and carbohydrate 
NEARER ...in vitamin pattern (vitamin D added in accordance 
with NRC recommendations) 

NEARER ... in osmolar load 

ENFAMIL IS ALMOST IDENTICAL to mother’s milkin... 

e ratio of unsaturated to saturated fatty acids 

© absence of measurable curd tension ... enhances digestibility 
*Trademark 


Mead Johnson 


Symbol of service in medicine 
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in trichomonas vaginitis 
AVC STOPS LEUKORRHEA 


in monilial vaginitis 
AVG STOPS LEUKORRHEA 


in mixed infections 
AVG STOPS LEUKORRHEA § 


in nonspecific vaginitis 
AVG STOPS LEUKORRHEA 


in postpartum cervical erosion 
AVG STOPS LEUKORRHEA 


in gynecologic surgery 
AVG STOPS LEUKORRHEA 


66 Mounting clinical 
evidence has defi- 
nitely established 
[AVC Improved] as 
a safe, easy, effec- 
tie and simplified 
treatment for vagi- 
nal discharges. 99* ~ 


STOPS THE TORMENT; aa 


DESTROYS THE CAUSE 
IN CERVICITIS reste \ 


rk: AVC 


June, 1960 


SUPPOSITORIES 


2 Products of CREAM: tubes of 4 oz. with or without applicator. 


ny | SUPPOSITORIES: box of 12 with applicator. 
THE NATIONAL DRUG COMPANY, PHILADELPHIA 44, PA. 


Avc-738/ 69 
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~ Eathasiactically Received. 


LINICAL Puarmacoro: 


The first issue, published in January, proved C. P. T. an 
immediate success! Here are just a few appraisals from 
scores of letters of appreciation received from subscribers. 


“C. P. T. has pleased me greatly ...I feel that every practitioner in medj- 
cine is in need of such a publication.”’ 


“The Current Drug Therapy article on the phenothiazines was, to me, very instructive, 
It dispelled some of the fog in which I found myself in regard to tranquilizers.” 


“Here was a journal | had been waiting for.” 


“It should rise as the major guide for the use of newer therapeutic agents.” 
**Especially interested in Harrell’s excellent review.’’ (Fungus diseases) 
“Particularly did I like the articles on the anthelmintics and the phenothiazines.” 


“Undoubtedly acceptance by people with a primary interest in drugs will be 
immediate and widespread.” 


“Informative and concise, not only supplying me with new information but also helping § 
me arrange the information in my mind for easier recall.” 


‘Excellent... high standards and wide range of articles... most welcome!” 


“If January issue is an example of future issues, you can place me on the list of 
permanent subscribers.”’ 


Purpose and Scope of C.P.T. 


C. P. T. has been established to gather together and publish in one place the best 
available papers on clinical pharmacology and therapeutics. Contents are pit 
sented with the needs of busy clinicians in mind; original papers are concise; 
reviews and symposia are comprehensive; all material is authoritative. It is edited 
particularly for clinicians—for family physicians, internists, pediatricians, @& 
matologists, surgeons, anesthesiologists and others who always must have®@ 


latest dependable pharmacological information at hand. Its scope is limited 
the effects of drugs in man. 


A BIMONTHLY PUBLICATION 
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THE VERY FIRST ISSUE! 


HERAPEUTICS 


Official Publication of the 
AMERICAN THERAPEUTIC SOCIETY 


Editor 
WALTER MODELL, M.D. 


Editorial Board 
Herbert S. Kupperman, Ph.D., M.D. Associate 


Professor of Medicine 
D. R. Laurence, M.D. Lecturer in Applied 


Ww. A. Bain, M.D., Director, Smith Kline & French 
Research Institute 


Edward A. Carr, Jr., M.D. Associate Professor of 


Pharmacology Pharmacology and Therapeutics 
structive Windsor Cutting, M.D. Professor of Experimental T. A. Loomis, M.D., Ph.D. Professor of Pharmacology 
Therapeutics Donald Mainland, M.B., D.Sc. Professor of 
5.”? C, M.D. Pref ti Medical Statistics 
Athur ©. H. Houston Merritt, M.D. Professor of Neurology, 
James M. Dille, M.D. Professor of Pharmacology Dean of the Faculty of Medicine 
Alan K. Done, M.D. Assistant Professor of Pediatrics Eric Nilsson, M.D. Head, Department of Anesthetics 
Dale G. Friend, M.D. Assistant Professor of Medicine Cum. hens ey Ph.D., M.D. Professor of 
see: armaco 
_ George E. Griffith, M.D. Professor of Medicine William B. Rawls, M.D. Attending Physician, 
agents, Arthur Grollman, M.D. Professor of Experimental St. Clair Hospital 
Medicine Marion B. Sulzberger, M.D. Professor and 
Harriet Hardy, M.D. Associate Professor of Medicine Chairman, Department of Dermatology 
iseas Raymond W. Houde, M.D. Associate, Sloan-Kettering Leroy D. Vandam, M.D. Clinical Professor of 
t i -D. Vice- i " 
Ernest Jawetz, M.D., Ph.D. Professor of Microbiology Ethicon, 
Llazines, David A. Karnofsky, M.D. Member, Sloan-Kettering Andrew Wilson, M.D. Professor of Pharmacology and 
Institute for Cancer General Therapeutics 
Kenneth G. Kohlstaedt, M.D. Director, Clinical Gerhard Werner, M.D. Associate Professor of 
will be Research Division, Eli Lilly and Company Pharmacology 
1 
30 helping @ In the January-February Issue: In the March-April Issue: To Appear in Early Issues: 
5 The Phenothiazines. Dale G. Friend Modern Diuretics And Diuretic Mechanism of The “ye 
Therapy. Dale G. Friend Effects of Diuretics. E. D. Freis 
Modern Treatment of The Systemic : The Sensitivity And Validity of 
come!” Fungus Diseases. E. R. Harrell Evaluations in Man. W. Modell 
urrent Uses o ides In erapy. 
Man’s Hand In Bacterial Resistance. The William F. Kremer 
he list of Ernest Jawetz vise. : Abnormal Symptoms, Signs and Labo- 


Newer Drugs in Amebiasis. Hamilton 
H. Anderson 


Developing And Testing of New Drugs 
By The Pharmaceutical Industry. 
Kenneth G. Kohlstaedt 


ratory Tests During Treatment 
With Phenothiazine Derivatives. 
Leo E. Hollister, et al 


The Pharmacology of Neuromuscular 
Blocking Agents In Man. F 
Foldes 


Orally Active vee oglycemic Sub- 
The Actions And Uses of Anthel- qos And The Rationale of Their 
mintics. H. W. Brown Use. R. Levine 


Cwoll Mow 


1 Enroll me as a Subscriber to CLINICAL PHARMACOLOGY AND THERAPEU- 
ei USE THIS COUPON! Tics. Send the first two issues free. Bill me for $12.50 (Canada & Latin 
have America, $13.00; elsewhere, $13.50) for the next six bimonthly issues. 


Subscribe to this timely publi- 
cation devoted exclusively to 
clinical pharmacology and thera- 
peutics! Take advantage of the 
Jenerous introductory offer de- 


[} i'm. enclosing my Check for Bill me, 


(Attach your check; receive 3 issues free!) 
lamin Gen. Practice |! specialize full-time 


part-time) in: 


/ | 
GY and 
| 
| 
| 
> the best 
> concise; | ; 
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CANCER 
INVENTORY 


Never has cancer been under. such concerted 
attack as today. To assess the progress made, the 


American Cancer Society and the National Cancer” 
Institute-are sponsoring the 4th National Cancer 
Conference, September 13, 14 and 15, 1960, at 
the University of Minnesota, in Minneapolis. 

The cenference theme is ‘“‘Changing Concepts 
Concerning Cancer.’’ Attending will be clinicians 
and research workers from the United States and 
other countries, as well-as residents, interns and 
medical students. 

By providing such opportunities for keeping the 
medical profession informed of latest advances, 
the Society’s Professional Education program 
helps to bridge the gap between research labora- 
tory and physician's office. 


AMERICAN CANCER SOCIETY 


Am. J..Obst. & Gynec. 


4th National Cancer Conference 4 
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Just a “simple” 
case of cystitis 
may be the 
precursor of 
pyelonephritis — 
or may actually be 
the first evidence 
of a pre-existing 
pyelonephritic 
process.’ 


WHEN TREATING CYSTITIS~SPECIFY 


brand of nitrofurantoin 


to ensure rapid control of infection 
throughout the urogenital system 


FIRST 


Rapid bactericidal action against a wide range of gram-positive and 
gram-negative bacteria including organisms such as staphylococci, 
Proteus and certain strains of Pseudomonas, resistant to other agents 
= actively excreted by the tubule cells in addition to glomerular fil- 
tration s# negligible development of bacterial resistance after 8 
years of extensive clinical use sm excellent tolerance—nontoxic to 
kidneys, liver and blood-forming organs as safe for long-term 
administration 


AVERAGE FURADANTIN ADULT DOSAGE: 100 mg. q.i.d. with meals and with food or milk on 
retiring. Supplied: Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 
REFERENCES: 1. Campbell, M. F.: Principles of Urotogy, Philadelphia, W. B. Saunders Co.,. 
1957. 2. Colby, F. H.: Essential Urology, Baltimore, The Williams & Wilkins Co., 1953. 
NITROFURANS—a unique class of antimicrobials—neithereantibiotics nor sulfonamides 


€ATON LABORATORIES, NORWICH, NEW YORK 
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FURADANTIN 
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CHLOROMYCETIN 


PROVES OUTSTANDINGLY EFFECTIVE AGAINST PROBLEM PATHOGENS 


IN VITRO SENSITIVITY OF GRAM-POSITIVE COCCI FROM 5,600 CONSECUTIVE CULTURES 
TO CHLOROMYCETIN AND TO THREE OTHER BROAD-SPECTRUM ANTIBIOTICS* 


CHLOROMYCETIN 


ANTIBIOTIC A 


ANTIBIOTIC B 


ANTIBIOTIC C 


*Adapted from Leming, B. H., Jr., & Flanigan, C., Jr., in Welch, H., & Marti-Ibanez, F.: Antibiotics Annual 
1958-1959, New York, Medical Encyclopedia, Inc., 1959, p. 414. 

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is availabie in various forms, 
including Kapseals® of 250 mg., in bottles of 16 and 100. 


CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias 
have been associated with its administration, it should not be used indiscriminately 
or for minor infections. Furthermore, as with certain other drugs, adequate blood 
studies should be made when the patient requires prolonged or intermittent 
therapy. 


PARKE, DAVIS & COMPANY - DETROIT 32, MICHIGAN 
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logical LOGICAL ADJUNCT TO THE 


prescription for WEIGHT-REDUCING REGIMEN 
overweight patients | 


anorectic-ataractic 


AD | meprobamate plus d-amphetamine... 
| reduces appetite...elevates mood...eases 


meprobamate 400 mg., with d-amphetamine sulfate 5 mg., Tablets 


tensions of dieting...without overstimula- 
| tion, insomnia or barbiturate hangover. 


| Dosage: One tablet one-half to one hour before each meal. 


meprobamate plus d-amphetamine... 
depresses appetite...elevates mood... 
eases tensions of dieting... without over- 
stimulation, insomnia or barbiturate 
hangover. 


Dosage: One tablet one-half to one hour before each meal. 


anorectic-ataractic ® 


| 
” 
WHITE COTTON GOWNS 48” Long—O.K. for X-Ray 
#2G—Crinkle Cloth requires NO IRONING #3G—Shrunk Cotton Sheeting. 
___-Size 1 small (blue ties)—42” Actual 
___-Size 2 medium (white ties)—52” bust of 
2 is best size _._-Size 3 large (pink ties)—60” gowns 
Pay with order and we pay postage. 
TECKLA, Box 863, Worcester, Mass. Phone PL 2-5236 
Send: Crinkle or Plain 


6 for $14.00 12 for $26.00 24 for $51.00 
SIZE 1. 2. 3. BACK OPEN 12” 24” 48” 


On Duty in 50 States. “100% Cotton” TECKLA 


Changing Your Address? 


WHEN YOU MOVE, PLEASE— 


(1) Notify us to change your address—allow us six weeks to make the change. 

(2) Mention the name of this Journal. (We publish twelve periodicals.) 

(3) Give us your old address. If possible, return the addressed portion of the envelope in 
which we sent your last copy. 


(4) Give us your new address—complete—including the Postal zone number. 
(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby Company, Publishers, 3207 Washington Blvd., 
St. Lowis 3, Mo. 
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in Gynecologic Bleeding 


Control hemorrhage promptly & safely 


with “PREMARIN” INTRAVENOUS 


the physiologic hemostat 


Rapid control of functional uterine bleeding with toxicity — to control spontaneous hemorrhage, and to 
“Premarin” Intravenous is especially valuable in the ex- = minimize blood loss during and after surgery. 
sanguinated patient and in young girls when curettage 
is not feasible.! “The acutely hemorrhaging patient 
can also be benefited by intravenously administered 
estrogen, no matter what the underlying cause, by pre- 
venting further shock and tiding the patient over... .”? 


“Premaring@ Intravenous (conjugated estrogens, 
equine) package contains one ‘“‘Secule’d providing 20 
mg., and one 5 cc. vial sterile diluent. ( Dosage may 
be administered intramuscularly to small children.) 


1. Randall, L. M. 2. Reich, W. J., Rubenstein, M. W., Nechtow, M. J., 
Over 1,500,000 “Premarin” Intravenous injections — 24 Reich, J. B. (literature available on request). 


have been given to date without a single report of AYERST LABORATORIES 


New York 16, N.Y. Montreal, Canada 
6019 
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pain relief 


Zactirin 


— Citrate (75 mg.) with Acetylsalicylic Acid (325 mg.), 


postpartum pain 
episiotomy 
dilatation and curettage 
vaginal surgery 
hysterectomy 

breast engorgement 
postspinal cephalalgia 
dysmenorrhea 


potent non-narcotic analgesia plus anti-inflamma- 
tory benefits without risk of addiction or tolerance 


nostat 


+, and to in obstetrics: ‘‘. .. [ZACTIRIN] is an effective analgesic for the 
ye usual types of pain occurring during the postpartum period.’"* 
trogens, in gynecology: ‘‘... [ZACTIRIN] satisfactorily relieves mild 
ding 20 or moderate postoperative pain occurring as a result of major 
age may and minor surgical procedures.’’* 

ildren.) Supplied: Tablets, bottles of 48. 


up *Roden, J.S., and Haugen, H.M.: Evaluation of a New Analgesic Com- 
bination, Missouri Med. 55:128 (Feb.) 1958. 


Gye For further information on prescribing and administering ZACTIRIN 
@ see descriptive literature, available on request. 


Wyeth Laboratories Philadelphia 1, Pa. A Century of Service to Medicine 
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MORNIDINE 


(brand of pipamazine) 


for suppression of 
morning sickness 


Vallestril 


..relief of [menopausal] symptoms 
was observed’ in 91 per cent of the 


patients treated with methallenestril 
[Vallestril]....” 
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Research Briefs from Searle 


Mornidine was found clinically effective in 
morning sickness in more than 90 per cent of 
the women treated. “Experimental work and 
clinical observations! to date indicate that this 
phenothiazine is . . . an effective antiemetic 
with exceedingly low toxicity. ...’ 

The effect of Enovid in patients with endo- 
metriosis has been described? as follows: 
“Enovid is a potent, orally effective progestin. 
The addition of 3-methyl ether of ethynylest- 
radiol prevents ‘breakthrough’ bleeding and 
produces an ideal mimic of the hormonal 
changes of pregnancy. Enovid inhibits ovula- 
tion, induces a secretory endometrium and 
produces a decidual effect in areas of endo- 
metriosis. It is postulated that, after five to 
six months of such treatment, decidual 
necrosis occurs and is followed by gradual 
absorption.” 


“The first principle [in the treatment of 
trichomonas vaginalis] is that of restoring the 
PH of the vagina to the usual degree of acidity 
(3.5 to 4.5), at which the normal flora of the 
vagina may eradicate the trichomonad....We 
have found? Floraquin (diiodohydroxyquino- 
line [compound]), 2 tablets nightly, to be 
acceptable. .. .” 

Vallestril has proved‘ to be appropriate in 
controlling the menopausal syndrome without 
adverse side effects in dosage of 3 mg. per day. 


References: 


1. Friend, D. G.: Current Drug Therapy: The Phenothiazines; Clin. 
Pharm. & Therap. 1:5 (Jan.) 1960. 2. Kistner, R. W.: Endometrio- 
sis and Infertility, Clin. Obst. & Gynec. 2:877 (Sept.) 1959. 3. 
Wilson, L. A., Trichomonas Vaginalis Vaginitis, in Conn, H. F.: 
Current Therapy—1960, Philadelphia, W. B. Saunders Company, 
1960, p. 657. 4. Kupperman, H. S., The Choice of Drugs in Endo- 
crine Dysfunction, in Modell, W.: Drugs of Choice 1960-1961, 
St. Louis, The C. V. Mosby Company, 1960, p. 584. 5. Goldfarb, 
A. F., and Napp, E. E.: Use of Methallenestril (Vallestril) in Con- 
trol of Menopausal Symptoms, J.A.M.A. 161:616 (June 16) 1956. 


Nonsurgical treatment of 
Endometriosis with 


ENOVILD 


(brand of norethynodrel with ethynylestradiol 
3-methyl ether) 


June, 1960 


Both 


FLORAQUIN 


(brand of diiodohydroxyquin compound) 


Simultaneously... 


Combats trichomonal pathogens 
Restores normal vaginal pH 


SEARLE «co. 


CHICAGO 80, ILLINOIS 
Research in the Service of Medicine 
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when that early Monday morning telephone 
call is from a weekend do-it-yourselfer 


*..,and this morning, Doctor, my back 
is so stiff and sore I can hardly move.” 


now...there is a way to prompt, dependable 
relief of back distress 


the pain goes while the muscle relaxes 


POTENT — rapid relief in acute conditions 


SAFE — for prolonged use in chronic conditions 


notable safety —extremely low toxicity; no known 
contraindications; side effects are rare; 
drowsiness may occur, usually at higher dosages 


rapid action, sustained effect —starts to act 
quickly, relief lasts up to 6 hours 


easy to use —usual adult dosage is one 350 mg. 
tablet 3 times daily and at bedtime 


supplied —as 350 mg., white, coated tablets, 
bottles of 50; also available for pediatric use: 
250 mg., orange capsules, bottles of 50 


Ww) WALLACE LABORATORIES, New Brunswick, New Jersey 


SOMA 


(CARISOPRODOL WALLACE) 
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JINICAL STuby?: 


THE PATIENTS: 


THE DOSAGE: 


THE RESULTS: 


THE RECORD: 


Treatment of obesity. 


73 patients—-26 obstetrical, 
47 non-—obstetrical-——all of whom 
had previously dieted unsuccessfully. 


S, 10 or i5 mg.,. orally, 
once daily, in the morning. 


Average weight loss of 20.8 lbs. 
in non—obstetrical patients 
treated from 54 to 30 weeks; 
average loss of 23.6 lbs. in 
obstetrical patients (postpartum) 
treated from 8 to 42 weeks. 

All patients lost weight. 


Rate of drug absorption seemed to 
allow a very smooth effect. Mood 
elevation and appetite depression 
were gradual and continuous. In 
only 5 patients (all obstetrical) 
did side effects indicate corrective 


dosage reductions. 


1 Sherman, A. I., St. Louis, Mo.:; Communication to 
Medical Department, Abbott Laboratories, 
Oct. 6, 1959. 
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(Methamphetamine Hydrochloride in Long-Release Dose Form,” Abbott) 


All-day appetite control from a 


single oral dose—5, 10 or 15 mg. 


PATENT APPLIED FOR. 004230 
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Helps you 
take the misery out of menopause 


as hormones alone often don’t do 


Fast-acting Milprem directly relieves 


both emotional dread and estrogen deficiency 


Dosage: One Milprem tablet tid. in 21-day courses Many physicians find that estrogen therapy is 
with one-week rest periods; during the rest ‘ . 
periods, Miltown alone can sustain the patient. not enough for the woman who is also filled 


with anxiety by her menopause. Her emotional 


Composition: Miltown (meprobamate) + conjugated dread may make her so miserable that it 


estrogens (equine). 


Supplied: Milprem-400, each coated pink tablet becomes a real clinical problem. 

contains 400 mg. Miltown and 0.4 mg. conjugated a . 

estrogens (equine). Milprem-200, each coated This is where Milprem helps you so much. It 
and 0.4 mg. conjugated estrogens (equine). ° 

Both potencies in bottles of 60. vents moody ups and downs; relieves her 
Literature and samples on request. insomnia and headache. At the same time, it 


checks hot flushes by replacing lost estrogens. 
The patient feels better than she did on estrogen 
therapy alone. And your counsel and your 


® 

M l assurances can now help her make her 
] prem adjustment much faster. 

(Miltown® plus natural estrogens) 


Wy WALLACE LABORATORIES / New Brunswick, N. J. 


CMP-1306 
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While every precaution is taken to imsure accuracy, we cannot guarantee against the possibility of an 


occasional change or omission in the preparation of this index. 


| gas is for balloons... 
| not for 
pregnant 
women 


1 2 5 PRECALCIN 4 


Unlike most prenatal supplements, the PRECALCINS do not generate car- 
bon dioxide gas when ingested (see above). Thus, patients experience 
more comfortable pregnancies—without therapy-induced belching, gas 
pains, or gastric distention. What’s more, the PRECALCINS supply more 
vitamins, minerals, and bioflavonoids than most other one-a-day supple- 
ments ... and at a low, low cost per day. So give your patients gas-free 
supplementation and make every pregnancy as nutritionally perfect as 
it is comfortable. 


prescribe the Pri ecalceins 


for gas- free prenatal nutritional support 


PRECALCIN®: A complete one-capsule-daily vitamin and mineral formula containing cal- 
cium and phosphorus (as dicalcium phosphate); bottles of 100, 500 and 1,000. PRECALCIN® 
LACTATE: A complete one-capsule-daily vitamin and mineral formula containing calcium 
(as lactate) without phosphorus; bottles of 100, 500 and 1,000. PRECALCIN®-D: A one-dose- 
daily, two-capsule formulation providing extra-generous amounts of calcium (as lactate and 
phosphate, 1200 mg.); bottles of 60 and 300 pink and blue capsules — the pink capsules 
containing vitamins and minerals, the blue capsules containing calcium. 


WALKER LABORATORIES, INC., MOUNT VERNON, NEW YORK 


4 


Page 138 


THE RECOMMENDED DAILY DOSES 
PRODUCE THIS MUCH GAS— BUT 
NOT THE PRECALCINS—These bal- 
loons dramatically demonstrate 
the amount of carbon dioxide gas 
released when the recommended 
daily doses of six of today’s most 
frequently prescribed prenatal 
supplements are dropped into 
simulated gastric juice. The out- 
standing exception seen here is 
PRECALCIN which, like PRECALCIN 
LACTATE and PRECALCIN-D, pro- 
duces no gas, The reason is sim- 
ple: All three PRECALCINS contain 
well-tolerated, gas-free sources 
of calcium — as lactate and/or 
phosphate — while the other five 
supplements contain calcium 
carbonate. When the carbonate 
salt reacts with gastric juice 
(CaCO3 +2HCI—> CO2t-+-CaCla | 
+H20), carbon dioxide is liber- 
ated—both in the test tube and in 
the stomach. So avoid such gas- 
eous discomforts of pregnancy. 
Prescribe the PRECALCINS. 


Am. J. Obst. & Gynec. 
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RAUWILOID™ 


alseroxylon 2 mg. 


In Hypertension In Anxiety States Compatible with other anti- 
Simplicity of control basedon Rauwiloid is outstand- hypertensive medications. Po- 
negligible incidence of serious ing foritscalming, non- __tentiates therapeutic action of 
side actions, simplicity ofdos- | soporific sedation in more potent agents and permits 
age, and applicability to a anxietystates...withor — their use in reduced and better 
wide range of patients. without hypertension. tolerated dosage. 


When more potent hypotensive action is needed, pre- 
scribe one of these convenient single-tablet combinations 


Rauwiloid® + Veriloid® or Rauwiloid® + Hexamethonium 
alseroxylon 1 mg. and alkavervir 3 mg. alseroxylon 1 mg. and hexamethonium 
chloride dihydrate 250 mg. 


Patients with severe hypertension often can be main- 
tained on Rauwiloid alone after desired blood pressure 
levels are reached with combination medication. 


Northridge, California 
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ANOTHER STUDY’ CONFIRMS: 
EXCELLENT OBSTETRIC ANALGESIA 
WITH LERITINE 


Clinical results with LERITINE in 155 obstetric patients. 


i rapid relief of pain: “onset of action is rapid,” with “almost 
immediate analgesia and sedation” and “an analgesic potency 
2¥2 times that of meperidine...” 


@ wide margin of safety: “respiratory depression or alteration in 
blood pressure was not observed ... nausea and vomiting during 
\labor were extremely rare...” 


@ minimal effect on newborns: “condition of the infant at the 


time of delivery...when compared with a group sedated with . 
meperidine... shows a consistently higher rating.” 


@ high patient acceptance: “We were able to obtain good to 
excellent amnesia in 64-66% of mothers and subjective satisfac- 
tion with the method in 83-85% of cases.” 


as * 
1. Wizenberg, M. J., et al.: Am. J. Obst. 
& Gynec. 78: 405 (Aug.) 1959. 


(anileridine) 


effective even for 


Additional literature on LERITINE is available to physicians on request. 


WARNING: LERITINE may be habit-forming. Subject to Federal Narcotic Law. 
*LERITINE is a trademark of Merck & Co., Inc. 


Merck Sharp & Dohme, oivision oF merck & CO., Inc., PHILADELPHIA 1, PA. 
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